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THE Western Union Company has just reported for the 
March quarter the smallest net earnings for a long time 
past. It is thought in some circles that there is a method 
in all this misery, but it may largely be accounted for by 
the active competition of the Baltimore & Ohio and 
United Lines companies. 


It will be seen that Mr. E. P. Roberts, of Cheyenne, a 
gentleman of great experience and proved ability, makes 
some brief comments, given in another page, on the elec- 
tric light convention, His statement as to storage bat- 
teries is worthy of note, and his idea of charging by meter 
for motors, on a basis of hours used, without reference to 
power developed, is not a bad one. 





IN a quaint and pithy article on another page, Mr. T. 
D. Lockwood gives his final dictum with respect to the 





question of the retarding effects of electro-magnets in 
telephone circuits. He reviews the arguments brought 
forward by Mr. Farnham in support of Series connection 
and low resistance magnets, and sticks to his original 
opinion regarding the efficacy of connecting the magnets 
in multiple. 





Ir must be a pleasure to technical journalists generally 
to see that Mr. Bayles, the well known editor of the Jron 
Age, of this city, has been selected by Mayor Hewitt for 
the responsible office of head of the Health Department. 
Mr. Bayles has, naturally for one in his position, made 
special study of many of the matters now coming imme- 
diately under his jurisdiction, and may be relied upon to 
do his work with benefit to the city, and with credit to the 
administration that appointed him. 





THE general prospects of electrical business throughout 
the country appear very good. The activity is reflected as 
usual in our columns, and is made frequent note of in the 
various departments. Our New England and Western as 
well as local correspondence gives sign of the genial in- 
fluences of spring weather and briskness, while our Phila- 
delphia correspondent is so pleased at the evidences of 
growth around him that he positively breaks out in 
poetry—or dithyrambs that closely approach it. 





WiTH the rapid introduction of storage batteries, the 
proper means for their handling have become of general 
interest, and the arrangement of the switch-board adopted 
for that purpose and shown in another column is worthy 
of study. It will be noted that the practice of regulating 
storage batteries from the indications of a master cell has 
practically been abandoned. The reason for this is prob- 
ably to be sought in the fact that while the action within 
each cell is approximately the same, itis not prudent to 
trust to one cell for the government of all. 





WE publish this week another communication bearing 
upon what may be termed the Sprague motor controversy, 
which, after dying out, has again been aroused by. the 
challenge that Mr. Sprague made through our columns. 
The eminence of those participating in the controversy 
would suffice to render it interesting, and the questions at 
issue are the farthest from insignificant. While it is evi- 
dent that the challenge will not be taken up, for the rea- 
sons stated by Prof. Thompson and Mr. Mordey, it is not 
likely that Mr. Sprague will let the matter rest. 





SoME time since, it will be remembered, it was suggested 
thst a good word be selectéd to designate the space be- 
tween the iron of the armature and the field magnets in a 
dynamo. The French have employed a good expression 
for this, viz., entre fer. The term ‘‘air-space ” has been 
suggested, but as part of the space to be designated is 
occupied by the wire on the armature, the impression to 
be conveyed is not strictly expressed by that term. A 
correspondent writes us to suggest the word ‘‘ windage” as 
a proper one. He alludes tothe analogy of the term as 
employed in artillery practice, in which it is used to signify 
the space between the projectile and the bore of the piece. 
The idea is not a bad one, but to a certain extent, it labors 
under the same disadvantage as attaches to the term air- 
space. We are still open to suggestions in this matter. 





WE are glad to learn that the government has at last 
awakened to the fact that our home establishments are 
capable of furnishing the material and plant for the elec- 
tric lighting of the steam launches of the new steel cruisers. 
This class of apparatus had formerly. for some occult 
reason, been imported from France. It would indeed be 
strange if, with our immense progress in this direction, 
we should be unable to supply a simple and compact plant 
equal to the generation of a current for a search light or a 
few incandescents. Let the government submit plans and 


; | specifications of such work to our electrical manufacturers, 


and we are confident a dozen bids will be forthcoming. 
The plants of American electric lighting apparatus 
already installed on our men-of-war are sufficient guaran- 
tee of the excellence of the home work. And why, by 
the way, does not the government purchase more of its 
cables here? There seems; little reason for going abroad 
after them. 

WE referred briefly last week to the reports of the pro- 
posed transfer of the Baltimore & Ohio railroad sytem by 
Mr. Garrett to the hands of Mr. Alfred Sully and his 
friends, and alluded to the effect that such a transfer 
might have upon the telegraph war. At that time it 
looked as though the Baltimore & Ohio telegraph system 
might come under the control of those who certainly could 
could not be called the foes of Western Union, and we re- 
marked, therefore, that there might at least be a com- 
promise on a Common rate basis. To-day, however, some 
of the reports indicate that one of the moves contemplated 
is the absolute detachment of the Baltimore & Ohio tele- 
graph system from the railroad, and the construction, with 
that system as a nucleus, of a formidable company con- 
trolling in addition all the wires of the United Lines. This 
is highly important, if true, but where so many conflicting 
interests are at stake, it is not likely that the ‘*‘ deal” will 
be consummated quite as svon as hoped, or just in the 


shape that may be most desired. It might even now fall 
through. : 





IN many towns that light the streets only on moonless 
nights, the station attendants are sometimes kept on the 
lookout on cloudy nights, so that they can shut down the 
circuits as soon as the moon appears, and, vice versa, 
start the machines when the moon disappears behind the 
clouds. Indeed, we know of a case where the attendant in 
an electric light station, not fifty miles from New York, 
can be seen every few minutes running toward the open 
window, bobbing out his head, and turning his glances 
heavenward, on a cloudy moonlight night. An uninitiated 
observer, witnessing the performance lately, thought the 
man was afflicted with some strange mania, and on learn- 
ing the true cause, felt much relieved at knowing that the 
sky-gazer was still in possession of all his faculties. As 
similar performances on the part of other electric light 
men might lead to the spread of false impressions regard- 
ing their state of mind, we are happy to announce that a 
means has been found for automatically showing the state 
of illumination outdoors, and the idea is due to a gas man. 
M. Frére, manager of the St. Quentin Gas Works in 
France, has, it is stated, for some time past used the 
radiometer of Crookes to tell the time for putting on 
‘night pressure.” As the vanes inside the radiometer 
will turn as long as there is a sufficiently intense light 
falling on them, by taking note each day the time at 
which the radiometer exposed to daylight ceases to turn, 
the average time of lighting up or putting on night piess- 
ure can be determined for each month. M. Frére is of 
opinion that without expecting absolutely reliable results, 
these averages may be useful to gas managers, and hence 
also, we may add, to electric light men. 





SPEAKING recently of the work of Benjamin Franklin, 
we suggested, not too seriously, that if that great man 
had only lived long enough, he would have made every 
electrical invention of the century and have had a priority 
claim on every patent. This is viewed with extreme dis- 
pleasure by one of our esteemed English contemporaries, 
who treats it—horrible to relate—as ‘“‘ bombast.” To say 
nothing of the versatility required and the tremendous 
amount of investigation and research necessary, we 
think poor Benjamin would have found his time 
pretty fully occupied, up to date, in taking out 
the 10,000 electrical patents granted and making 
the 3,000 yearly applications. Franklin was the soul of 
industry, but this wouid have been, of itself, a little too 
much for him. Still we hasten to reassure those who 
were making the effort to ‘‘ gulp down” our “‘ panegyric ” 
of Franklin, by remarking that we meant no more than 
Judge Lowell probably meant, for example, when he af- 
firmed that a century of Reis would never have given the 
world the speaking telephone. It is pretty hard to tell 
just what an inventor would or would not hitonin a hun- 
dred years of well-directed effort, without any diminution 
throughout that time of his_ energies or genius. 
The case becomes, under such conditions, slightly 
hypothetical. But it might not, after all, be un- 
interesting to study an inventor’s work for the pur- 
pose of seeing how far it is sequential and evolutionary— 
how far it might carry him within known limitations. 
Some day, perhaps, we shall associate a certain style of in. 
vention with any one worker just as to-day we associate a 
certain rhetoric with Macaulay, a certain vein of imagina- 
tion with Rider Haggard, and a certain obtuseness to 
jokes with Scotchmen. 





IN reply to a recent note in these columns relating to the 
lighting of trains by electricity, Lieutenant Murdock draws 
attention to a method which he well says ought to be de- 
veloped in this country. While the storage battery may 
fill the place of a source of illumination, our correspondent 
thinks that the direct method of lighting by a current from 
a dynamo on board the train is on some grounds to be pre- 
ferred. As regards the feasibility of this method, it in 
volves a question which bas only been hinted at in the 
communication of Lieut. Murdock. And this is the sup- 
ply of steam for the engine driving thedynamo. The 
present state of feeling among railroad superintendents of 
motive power is to restrict as much as possible the extra- 
neous use of steam from the locomotive boiler, and that is 
the reason why car heating by steam has made such slow 
progress, simple and convenient as it is. Drawing on the 
boiler for eight or ten horse-power for driving a dynamo 
may seem insignificant to the ordinary observer, but the 
railroad superintendent who never can get enough steam 
out of his boilers to suit himself will be apt to look with 
disfavor on a scheme involving the locomotive boiler as 
the source of power. The question then resolves itself 
into one of providing an auxiliary boiler in connection 
with the lighting plant, and this evidently does not present 
the objection just cited. Notwithstanding the advantages 
of the direct system, however, we still think that the 
storage battery has a large field to fill in electric car light- 
ing, and will be the successful pioneer method in this 
country. Some of the objections offered to the storage 
battery may and will be avoided by the use of a charging 
dynamo on the train, driven from the axle and run specially 
on down grades. Experience alons can tell which method 
is to be preferred in the long run ; but asa beginning any 





electrical method is better thun those im use ut present, 
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The Retarding Effects of Electro-Magnets in Tele- 
phonic Circuits. 





BY T. D, LOCKWOOD. 


Some hundred and fifty years since, there lived in Eng- 
land an eminent nonconformist divine named Richard 
Baxter, who is now chiefly known as being the author of 
a treatise entitled ‘‘ The Saints’ Everlasting Rest.” It was 
not quite clear to the several religious denominations in 
the town where Richard lived, which particular sect he 
favored, as he was rather impartial and independent in his 
views. 

But the time came, as it comes to all men (this world 
being net our home), when Richard was about to cross the 
river, and a select body of elders, representing one leading 
denomination of dissenters, waited upon him, and ob- 
tained from his lips a succinct and categorical state- 
ment of his views upon doctrinal points. This state- 
ment, duly indorsed, was promptly published, and 
was expected to carry consternation and _ conviction 
into the ranks of evangelical bodies entertaining con- 
flicting views—and sure enough it did as it was expected ; 
and the more especially, as one of the said other bodies 
was that one which Richard, when well, was thought par- 
ticularly to favor; and which the document in question 
(published by the way under the title of ‘‘ The Last Words 
of Richard Baxter”) particularly discriminated against. 
This unfortunate sect was however nothing daunted, 
and speedily took measures to defend its position. 
Richard did not do his whole duty in the premises, and 
did not die for some time after the publication of his last 
words. The attacked sect then took the bull by the horns, 
waited in turn upon Richard Baxter, and obtained from 
him, in the presence of a cloud of witnesses, a complete 
refutation of the points made in the first document. 

The second statement was published with the title of 
** More last words of Richard Baxter.” 

So far the story may seem something of a paraphrase of 
the conflicting affidavits of the immortal Zenas Fisk 
Wilber (who, however, has nothing to do with the case) 
but the resemblance ends here, because Richard Baxter 
then died, and his ‘‘ more last words” held the fort uncon- 
troverted and uncontradicted. 

I am in this instance like Richard Baxter. I was of the 
impression that I had reasonably covered the ground in 
my first article upon this subject published in the WorLD 
of January 1, but it seems I have merely set people to 
thinking. 

That result is, however, extremely gratifying tc me, 
and I doubt not also to THz ELECTRICAL WORLD. 

Such criticism as has been made appears to have been 
directed especially against that plan of procedure which 
describes the connection of the two magnetic helices in 
multiple arc. 

I am, therefore, necessitated to once more rush into 
print to give forth ‘‘ more last words of Richard Baxter,” 
and to respectfully state that I have myself read my first 
article in the light of subsequent communications, and 
that, after a close examination thereof, I have come to 
the conclusion that other plans were mentioned, so that 
those who appreciate the evil. I have attempted to speak 
of need have no trouble, if they prefer other plans, to 
decide which to use, 

And I do not by any means claim to have mentioned all 

of the methods which might be adopted. I may say here 
that I have a sincere admiration for the originality of Mr. 
Farnham’s paper. 
' The ideas expressed therein furnish abundant food for 
thought and careful consideration, and I quite agree with 
him that at least in part the extra currents (depreciated in 
electromotive force by the peculiar organization of the 
coils) do proceed to line, as would the currents from two 
batteries connected in parallelism, to adopt Mr. Farnham’s 
illustration ; or the two sides of a Gramme ring, to adupt 
my own. 

I am quite convinced, however, that it is going too far 
when we assume that the currents which act adversely 
upon the line when the magnet coils are connected in mul- 
tiple are equally detrimental, or are not more successfully 
eliminated, than if the two coils were left in series, but 
wound to a resistance as low as the coils when wound 
with the fine wire but connected in multiple arc. 

In the last instance it is true that the E. M. F. of the 
extra currents is indeed diminished, but the internal re- 
sistance of the magnet when considered as a generator is 
also diminished ; and since many of the convolutions of a 
fine wire coil are so far from the core that they can be 
acted upon weakly thereby, I question whether the in- 
ternal resistance is not lessened by winding with coarse 
wire, even in a greater degree than is the electromotive 
force or difference of potential between the terminals by 
such a method of winding. 

Several distinct considerations present themselves when 
we contemplate the method of diminishing magneto-elec- 
tro-counter currents by connecting the coils in parallelism, 
all of which together co-operate in the common result, In 
the first place we cannot forget that the line current, the 
actuating current, traverses the electro-magnets in the said 
circuit. When the magnets are connected in tandem, like 


the polygamy sanctioned by the divorce courts, the entire 
line current traverses the intermediate electro-magnets in 


whole upon each coil to excite the extra currents. This 
being, moreover, irrespective of the resistance or gauge 
of the wire with which the magnets are wound. 

When the magnets are connected in multiple arc, a con- 
dition which, recurring to our foregoing simile, is compar- 
able to polygamy as practiced by the Mormons, such is 
not the case. The inducing or original current is split in 
half—one half attending to each coil. 

Secondly comes the fact that the resistance of the whole 
is cut down. 

Thirdly ;: Every one who has attempted to work in ac- 
tual practice for many days together batteries in multiple 
arc knows the difficulty of doing so and of successfully 
achieving an efficient result. One is nearly always a little 
stronger than the other, or its resistance is not quite the 
same as the other, and the consequence is, that in addi- 
tion to the conjoint current sent by both to line, the 
stronger one reacts upon the weaker, the surplus current 
taking the route of shorter resistance through the second 
battery against the power thereof, which operation gradu- 
ally results in weakening the second battery. 

With the exception of the final phenomenon, the two 
magnets together considered as a source are not equal ; 
unless they are carefully made and graduated for the 
purpose, which we know is not the case. Hence that one 
which is the stronger will send at least part of its current 
against the weaker, and, in addition to short-circuiting a 
part of its own current that way will certainly aid in sup- 
pressing the independent current of the weaker coil. 

In the fourth place, we have to consider that each coil 
when so connected shunts the other one. A shunted coil 
is a synonym for comparative sluggishness ; and thus the 
extra currents generated by each coil are slow both in 
their generation and disappearance, and interfere with one 
another. They are, therefore, by no means as active in 
their Philistinism as are coils connected in direct circuit. 
This must not be construed to contradict the 1emarks made 
in my last communication, where I stated that ‘‘the action 
of the magnets is so much more rapid.” 

The magnets there referred to were the receiving mag- 
nets—the telephones. Those we are treating of now are 
the intermediate bell magnets; and these, though made 
sluggish by shunting with one another, are still sufficiently 





FARNHAM DIAGRAM. 


active to respond to the signaling currents, which it is 
well known are but slow, when compared with the mirac- 
ulous swiftness of change occuring with voice currents. 
Finally, referring to Mr. Farnham’s figure 4 (see accom- 
panying illustration), while it is true that the two coils do 
co-operate to send a compound current of like sign over 
the line, it is nevertheless true that Ohm’s !aw is not 
totally suspended for_the benefit of these combined cur- 
rents. 

We have to consider that each coil has a point of junc- 
tion with the circuit of the other coil. At that junction 
point the extra current developed in each coil must 
certainly divide in inverse ratio to the resistances of the 
several paths open to it. 

The opposing current in the twin coil must in this case 
be reckoned as one of the resisting elements of that line of 
circuit, although an opposing current is not usually 
counted as resistance. 

The two lines may then be compared. From the junc- 
tion point one of the circuits is through the remaining bell 
magnets in circuit, and through (usually) two secondary 
transmitter induction coil circuits, and two receiving tele- 
phone helices—at the very least 500 ohms. The opposing 
influences of the alternative route consists of the resistance 
of the twin coil and the antagonism of the opposing extra 
current generated by the said twin coil. In my opinion 
any honest, straightforward, stick-to-business, counter- 
current would not fail to get in considerable effective 
work against a rival generating establishment ; and I am 
satisfied—to come back to my first opinion—that from the 
general result such is the case, 

The mechanical considerations brought forward by Mr. 
Farnham are important, and such considerations should 
certainly be weighed—in each special case the proper de- 
vice should be adopted. It is allright for the ordinary 
inspector to be perplexed once with such matters—as Mr. 
Farnham says he is; but if the same inspector should be 
perplexed twice over the same trouble, after it has been 
explained to him the first time, I think he should be re- 
garded as an extraordinary inspector, and remanded to 
other work, 

Such objections as may apply to either multiple winding 
or to series winding with larger wire, du not, however, 

apply to shunting the coils with a comparatively large 

resistance. Insuch a case the extra currents certainly 

have a short circuit in which they may circulate, and in 





of magneto electric bells when shunted by a proper resis. 
tance, 

I have found that an ordinary magneto bell having a re. 
sistance of anywhere from 65 to 75 ohms will work ex. 
cellently well or short circuit with a génerator when 
shunted by a resistance of but 45 ohms. 

In a circuit containing also the resistance of the secon- 
dary circuit of the Blake transmitter induction cqjl, say 
250 ohms, it became necessary to raise the resistance of 
the shunt to 57 ohms ; andin a circuit having its resis. 
tance increased by adding such a coil and also a layer of 
ordinary water to about 3,500 ohms, it became necessary 
to increase also the resistance of the shunt to about 400 
ohms ; the joint resistance of bell and shunt was then 63 
ohms. No material sluggishness was observed in the 
ringing of the bells. The shunt when this plan is adopted, 
and in many cases it would be very useful for inter- 
mediate bells, can easily be applied by employés of the 
company operating the lines. 

These are positively the last words of Richard Baxter 
upon this subject, but he hopes to be heard from ere long 
upon other and kindred themes. 





Western Comments on oe Electric Light Conven- 
on. 


BY E. P, ROBERTS, M. E. 


It seems to me that some of the points raised in the elec- 
tric-light convention at Philadelphia, might be met with 
practical answers from a station in the far West. In 
speaking of the condition of affairs with regard to storage, 
President Morrison overlooked the fact that from 1883 to 
1885 incandescent lights were regularly supplied from 
storage batteries in Cheyenne, Wyoming—as reported 
fully in THE ELECTRICAL WORLD two years ago—while 
storage batteries are still used to supply the current for 
day running. Respecting high insulatiov, we are surprised 
in Cheyenne that the facts on which stress was laid should 
even need presentation, as in the far West, at least, the 
majority of plants are well put up. In Cheyenne, insuia- 
tion is tested with a Wheatstone bridge every morning. 

Popular prejudice against overhead electric light wires, 
of which a good deal has been said, is an evil, but if such 
prejudice or timidity in regard to them is overcome, a feel- 
ing of familiar contempt is liable to spring up, and that 
would often be a greater evil. If the arc or incandescent 
lights are good, customers will readily be found for them, 
and if the installation is good, the manager or superintend- 
ent can rest in his sanctum without fear from ‘‘ prejudice 
against.” If, however, laxity prevails; if men are allowed to 
cut wires when papering ceilings, for example; if plumbers 
cut wires, or connett lamps with wires for the convenience 
of getting light temporarily; if firemen cut wires, often, 
apparently, for amusement, the manager is liable to leave 
his sanctum is a hurry sometimes, and to find relief only 
in strong language and threats of the law. 

It hardly appears as if insurance rules in the East, with 
respect to main and sub-line fuses, were strictly adhered 
to, as Dr. Moses found it a point to suggest that fuses be 
put in sockets in order that a 32. p. lamp might not be 
put in a place where it was intended a 16 c. p. should go. 
As to the motor question, it is found in Cheyenne after 
trial, that it is best to sell motors and to rent current for 
them, either at a contract rate per month, or by a meter 
registering hours used, without reference to power de- 
veloped. Five to ten cents per hour per horse-power can 
be obtained. 
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Lighting Railway Trains by Electricity. 
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BY LIEUT. J. B. MURDOCK, U. 5S. N. 


The editorial note in the Feb. 28 issue of THE ELECTRI- 
CAL WORLD in reference in lighting railroad trains by 
electricity, suggestsa line of development for the dyna- 
mo that is comparatively new in this country. I am far 
from thinking that the storage battery offers the best so- 
lution of railroad lighting, as apart from the delay inci- 
dent to any method of charging, and the inevitable de- 
preciation of the cells, the space occupied and the weights 
of the plant are much greater than that of a dynamo and 
engine capable of lighting the same number of lamps. If 
the supply of steam can be secured, the car dynamo seems 
to be the natural solution of the question. It should be 
connected direct on the same bed plate as its engine, both 
running at the same speed, and if attention should be given 
by manufacturers to the construction of a slow speed 
dynamo of light weight, results could be obtained which 
at first seem surprising. Wrought iron of the best qual- 
ity and copver must supplant much of the present clumsy 
cast-iron construction, and every portion of the frame not 
requiring heavy masses of iron for magnetic effects should 
be made as light asis consistent with strength. 

The problem of car lighting presents exactly the same 
conditions as ship and boat lighting—minimum weight 
and floor space for maximum output. Direct connection 
is thus made necessary, and plants of this character are 
now used largely in Europe for ships and torpedo boats, 
and are being introduced in isolated shore plants, As a0 
illustration of the success claimed, I will cite the case of 4 
Goolden-Trotter dynamo, worked direct by a Turner 
spherical engine, which is stated to yield 5,000 watts, while 





many cases this would give great satisfaction. 





series, and is thus capable of exerting its energy as a 


I have made some experiments {to ascertain the action 


the whole plant weighs only about 900 pounds and occu- 
pies a space of 8 feet 6 inches, by 1 foot 6 inches, and 4 
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height of 2 feet 3 inches-—about the size of a large Sara- 
toga trunk ! This plant would light a train of six cars, 
allowing ten sixteen candle power lamps to each car. 

Plavts of this character will be needed for use in the 
steam launches of the new steel cruisers, but have hereto- 
fore been imported from France. An experimental plant 
of American manufacture is now being developed at the 
Newport Torpedo Station for working either search or in- 
candescent lights, and if successful, would fulfill the con- 
ditions of train lighting vastly better than the storage 
battery. There seems to be a promising field open here 
for American dynamo and engine manufacturers. ‘ 

Since writing the above I have seen the details given in 
page 122 of the last issue of the Wor LD, of the car lighted 
py the Julien storage battery on the Boston & Albany Rail- 
road. Admitting fully its success so far as lights are con- 
cerned, I call attention to the fact that a weight “ all told 
of about a ton” is required to light 28 Edison lamps, and 
that the “charging with a current of from 15 to 20 
ampéres takes but a few hours.” In this case it seems 
that in figuring the cost time is not money. 

If railroad managers will provide:steam, and dynamo 
manufacturers will give the subject proper attention, the 
train dynamo plant will save both tons and hours for more 
profitable use. 
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A Novel Sounder and Telegraph Key. 


Learners of telegraphy- are frequently annoyed and 
delayed by their failure to decipher the signals sent from 
the other end, and as communication to the other end can 
only be obtained by Morse signals, much time is wasted. 
In order to avoid this inconvenience a sounder has been 
devised by the Keating Electrical Company, of Corry, Pa, 
which is capable of transmitting speech. This construc- 
tion, however, also makes the sounder capable of being 
used op long distance lines with a relay, and at the same 
time utilizing the main line current to assist the sounding 
of the dots and dashes. Our illustration, Fig.-1, shows the 
sounder, which is placed in a vertical position, and Fig. 2 
shows the instrument in connection with a battery and 
key as arranged for the use of beginners. 

In its construction this sounder differsfrom the ordinary 
form in having two coils of wire wound on each magnet 
core instead of one. The upper winding on each core is 
of fine wire, and the lower of coarse wire. The inner ends 
of the corresponding coils are joined in the usual manner. 
One pair of the outer ends of the fine and coarse coils are 
joined, and go to the same binding post, viz., that opposite 
the one to which the main line is connected. 

Of the other two ends, the one of coarse wire goes to 
the switch pivoted below the magnets, while the fine wire 
end goes to a stud at the right. Over this stud there 
reaches the end of a flat spring, which is kept from mak- 
ing contact with it by the switch, which is pressed between 
the two and held there by the spiral spring. This flat 





fine wire coils still being in the main line circuit. The 
sounder may now be said to be polarized. While thus 
switched, if words are spoken near the armature they will 
be reproduced at the armature of each corresponding in- 
strument on the line, and thus conversation can be carried 
on. 

It may be noted that when the sounder is switched for 
conversation, as above described, that the main line cir- 
cuit occupies part of the wire with the local circuit, that 
is, from the upper local binding post tothe key. This, 
however, is found not to interfere with the action of the 
instrument. But in order to avoid all criticism on that 
score, a special key has been designed in which the circuits 
are separate throughout. It is evident also that if a car- 
bon transmitter be putin circuit with the coarse coils, 
while the switch is pulled over to the left, it will vary the 
current in these coils, which, acting through the iron 





Fic. 1.—COMBINED SOUNDER AND TELEPHONE. 


core upon the upper fine wire coils, will send the corre- 
sponding impulses over the line, so that speech can be 
transmitted. 

In a new key and sounder, also devised by the same 
firm, and illustrated in the engraving, Fig. 3, the arrange- 
ment is such that it can be used with either open or closed 
circuit batteries, the change being made by the simple 
turning of a switch. : 

ee ep oe-—-0e- 
On the Connection Between Terrestrial Magnetic 
Disturbances and Solar Phenomena. 





In Comptes Rendus, M. Wild gives an account of the re- 
markable correspondence of some recent observations of 
solar protuberances made in Paris by M. Trouvelot, and at 
Cambridge (United States) by M. Trouvelot and by Pro- 
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FIG. 2.—COMBINED SOUNDER AND TELEPHONE WITH CONNECTION. 


spring is connected to the main line binding post, In 
addition, the upper left hand binding post, to which one 
pair of the terminals of the fine and coarse coils is joined, 
is connected with the upper local binding post, which leads 
directly to battery, then to leg of key on which the 
line is opened and closed. The circuit does not end here, 
however, but continues back to the lower local binding 
post on the sounder, to which a second flat spring similar 
to the first is attached. The connections will be readily 
understood by referring to Fig. 2. 

Normally, the switch is held to the right by the spring 
and the current passes through it into the coarse coils, 
those of fine wire being cut out. If now the switch be 
pulled over to the left and maintained in a central position, 
the flat spring to the right makes contact with the stud 
below it to which the fine wire terminal is attached, and 
the current passes through the fine wire coils. The coarse 
wire coils are then evidently cut out of circuit. Thus the 
Mstrument can readily, and at will, be changed from one 
of low to one of high resistance. m 

If now the switch be still further pulled to the left so 
that it makes contact with the spring to the left, it estab- 
lishes a local circuit with the coarse coils and battery,;the 
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fessor Young, with disturbances in the magnetic declina- 
tion and horizontal intensity observed by himself at the 
Meteorological and Magnetic Observatory at Pawlowsk, 
near St. Petersburg. To facilitate the study of the re- 
lations between magnetic disturbances and solar phenome- 
na, which are not as yet so thoroughly determined as the 
correspondence between the periods of maximum magnetic 
disturbance and those of maximum sun-spot intensity, the 
author suggests that astronomers generally would do well 
to follow M. Trouvelot’s example in publishing detailed 
accounts of whatever observations they may make of sud- 
den changes in solar protuberances. He also suggests, in 
order to have systematic observations, that magnetic 
observatories should be supplied with instruments for ob- 
serving and photographing the sun, so that the observers 
may always be able to make observations on the sun when 
special magnetic disturbances occur. 

M. Mascart, in presenting M. Wild’s communication to 
the Academy, adds some notes of observations made by 
M. Moureaux at the magnetic observatory of Parc Saint- 
Maur, confirming the observations at Pawlowsk. M. Mas- 
cart points out that, as the chief magnetic disturbances 
occur almost at the same instant at all parts of the earth’s 





surface, but with minor local variations, the exact nature 
of the connection between the magnetic and solar phe- 
nomena can only be determined by means of simultaneous 
magnetic observations at different places at great distances 
apart, so that we must look to the multiplication of mag- 
netic reading stations, combined with frequent photo- 
graphic observations of the sun, for the solution of one 
of the most important problems of terrestrial physics, 

M. Mascart also suggests that further attention should 
be given to the question whether polar auroras, which are 
usually accompanied by magnetic storms, are also related 


to solar phenomena. 
——— - ~> re > ons — 


The Sprague Motor Controversy. 





To the Editor of The Electrical Worid: 

Sir : Ina recent number you published a letter from 
Mr. F. J. Sprague which has placed me ina rather difficult 
position. It seems such an extraordinary thing to issue a 
challenge on a matter which has no bearing whatever 
upon the points at issue, and which even if accepted could 
lead to no useful result, that Ido not feel sure that the letter 
is intended to be taken seriously. If, therefore, in treating 
it seriously Iam acting under a misapprehension, I must 
plead in extenuation my desire to show no want of respect 
to Mr. Sprague, whose energy and skill in applying elec- 
tricity to purposes of locomotion are worthy of admira- 
tion. 

Mr. Sprague accuses me of having ‘joined the hunt 
and raised the cry against the originality of his work,’® 
but he does not quote the passages or the statements to 
which he objects, nor does he endeavor in any way to 
show in what I am mistaken. I find that my only mention 
of Mr. Sprague’s work was in an article in the London 
Electrical Review of Dec. 24, when I referred to two points 
which had been described respectively as Mr. Sprague’s 
**main principle,” and as his “law of winding,” and 
pointed out that they were not new. The ‘‘ main principle” 
was that of regulation by inverse variation of field excita- 
tion, which of course is the idea underlying the well-known 
differential winding of Professors Ayrton and Perry. The 
‘ law ” referred to is the following: ‘*The number of 
turns in the shunt coil must bear the same ratio to the 
number in the series coil as the resistance of the shunt coil 
bears to the sum of the resistance of the series coil and 
the armature.” 

This so-called law of differential winding is a develop- 
ment by Professor Silvanus P. Thompson, of Professors 
Ayrton and Perry’s system, and is given in his Dynamo 
Electric Machinery, 1st ec , p. 367. 

These, then, are the only questions on which I have 
** joined the hunt and raised the cry” against Mr. Sprague, 
and, to use a figure from the same source, it is across this 
scent that he has ‘‘drawn a red herring,” in the shape of a 
challenge, which, as I have already intimated, has nothing 
to do with the case. 

Mr. Sprague has not time, he says, to enter into any dis- 





FIG. 3.—_IMPROVED KEY AND SOUNDER. 


cussion whatever of the questions that have been raised, 
It certainly seems to me that it would have taken him less 
time to give the reasons, whatever they may be, on which 
he bases his objections to the opinions of his critics, than 
to write his remarkable letter; and I cannot but think 
that time was not the only thing of which his supply was 
insufficient. 

As to the challenge itself—to build two motors from 
designs dating back not less than five years—I feel that by 
meeting Mr. Sprague’s wishes in this matter I should only 
be making a demand on his time which would prevent 
him from devoting himself to the real issue, 

LONDON, Feb. 28, 1887. W. M. Morpey. 
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Delaware.—A bill is pending in the Delaware Legislature to 
limit telephone rentals to $3 and $2 per month, and the press is 
objecting to the discrimination in telephone service against the 
Baltimore & Ohio Company and in favor of the Western Union. 


An Electric Semaphore.—The Gould-Tisdale electric post 
semaphore system has been put in operation on the Boston & 
Maine railroad. It shows a red bull’s-eye at night and a sema- 
phore signal by day on any break in the safety circuit through 
trouble on the tracks, broken rail, etc. 
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Field’s Eleetric Street Car. 





In our issue of Feb. 19, we described in detail the sys- 
tem of conduc’ ors and conduits adopted by Mr. Stephen 
D Field for his street railway system. This, it will be 
remembered, consists of two conduits the tops of which 

- bear the rails, while in each conduit a conductor is 
situated, the rails and conduit acting as a return for each 
conductor. In this way the motor can be supplied from 
either ove conductor or both, giving respectively 250 and 
500 volts E. M. F. ' ‘ 

The street car designed for use on this system is shown 
in side elevation in the accompanying illustration. It is 
mounted at its front end on the usual pair of wheels and 
axle, but at the rear it rests upon a 4-wheel bogie truck, 


a dynamo C, magnets P P’, Q Q’, switch and the circuits 
shown. The switch is operated automatically by mech&an- 
ism shown in Fig. 1. The arm L on one of the pitmans at 
the end of each stroke impinges against similar arms 
tixed to the switch, and moves it the proper distance, as 
shown diagrammatically in Fig. 2. The circuits are 
arranged so that magnets Pand Q are in operation alter- 
nutely with magnets F’ and Q. 

Exhaustion by this apparatus may be accomplished in 
two ways. In the first, the circuit to the dynamo is 
broken, the cock m* is closed, and the valve 7’ turned to 
open passage between n’ and V. The adjustable terminals 

w of the indicator are arranged so that the circuit will be 
| completed with one of them when the pressure in the re- 
ceiver becomes too low to operate the valves, and with the 
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THE FIELD ELECTRIC STREET CAR. 


so that the car can turn very short curves. Upon thesame 
truck the motor is mounted, and is geared directly to the 
wheels by connecting rods attached to the cranks on either 
end of the armature shaft. 

The lever on the front platform is connected by two rods 
with the shifting devices on the motor, and a single move- 
ment is sufficient to star‘, reverse and stop the motor and 
to connect it with either conductor in the conduits. 

At the front end of the car two plows keep the slots 
clear of obstructions, and behind them the contact arms 
project into the conduits. 


>. > 


Worth’s Electric 





“Air Pump. 





It is well known that in the operation of air pumps dif- 
ficulty has been experienced in getting the valves to op- 
erate efficiently at the time when exhaustion is nearly 
complete. The expansive power of the air at that time is 
not sufficient to lift the weight of the valves at the 
moment the piston begins to retreat or ‘**draw.” Owing 
to this fact, the perfection of a vacuum in the receiver 1s 
more or less hindered or entirely prevented. In order to 
overcome this difficulty, Mr. A. B. Worth, of Greenport, 
L. I., has devised an apparatus in which he utilizes elec- 
tricity for positively operating the valves when such ac- 
tion is made necessary by the lowering of the pressure in 
the receiver. The accompanying illustrations show a 
compound pump, but it is obvious that single piston 
pumps may be arranged to act on the same principle. 

In the apparatus shown, A, Fig. 1, represents the frame 
of the structure upon which a shaft B is mounted in the 
upper part. Upon the shaft is a pulley 6, which connects 
by belt with the power which drives the pump. Power is 
also transmitted from the shaft todriveadynamo C. The 
ends of the shaft are provided with cranks set opposite 
each other, and these cranks, through pitman connections, 
operate pistons located in a pair of cylinders G and H, Fig. 2. 

At the lower end of the cylinders are boxes Nand V, 
which serve the purpose of valves and air chambers. 
Each of the boxes is divided into two air-tight compart- 
ments n and n’, 

In the compartment mn is located an arrangement of 
pinion and racks whereby a movement of one rack will 
cause a movement of the other in an opposite direct’on. 
One of the racks carries a valve O, andthe other a thick 
picce of iron which serves as the armature of a magnet P. 
In the compartment n’, the valve O’, controlling the ex- 
haust port, is attracted directly by the magnet P’. 

The same arrangement of valve mechanism and mag- 
nets is provided in the chamber V. The compartment 1’ 
connects with the receiving chamber of V by means of a 
pipe R. The latter is provided with a three-way valve 1”, 
which is adapted to open a passage directly to the atmos- 
phere from n’. The receiver M, besides connecting with 
n through pipe m, connects with V through the pipe m’. 
This pipe is provided with a cock m*. The chamber V 
opens to the atmosphere through the valve v. 

In Fig. 1 is shown an air pressure indicator J, consisting 
of a barometic tube which connects with the pipem. The 
pressure of air in the receiver is indicated by the position 
of the mercury in thetube. An electric circuit is arranged 
as illustrated, with a battery and bell and a switch 2. 
One terminal u is in connection with the mercury. The 
circuit branches at «x, forming two terminals w, which are 
adjustable to any desired positions in the tube. 


other when exhaustion iscomplete. The switch x is then 

arranged as shown in the illustration. On starting the 

pump, the air will be drawn from the receiver M to n, 

through valves O and O’ to n’, through pipe R to there- 
| ceiving compartment of V; thence through the valves 
to the exhaust chamber and atmosphere. 

In the second method the valve 7’ is turned so that n’ 
will communicate with the atmosphere ; m? is opened, and 
the electric circuits are arranged as before. The passage 
of the air is now directly into the atmosphere from each 
cylinder. 

In the former instance, aftera few strokes, exhaustion 
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FIGS. 1 AND 2.—WORTH’S 








takes place from the chamber n’ against a partial vacuum, 


$< SS 
w, and the alarm is again counded, notifying the atteng. 
ant. i 
Thus by the arrangement shown, a series of incandesdént 
lamp globes may be first rapidly exhausted of the greate; 
part of the air inclosed by using both cylinders to exhangt 
into the air. When a low pressure has been reached, the 
cylinders are coupled in tandem as it were, and one they 
exhausts into the other, so that the work of each is halved, 
by which means a very fine exhaustion can be obtained, 
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The Eickemeyer Dynamo. 








To the Editor of The Electrical World : 

Sir: On the first page of your issue of March 12, 1887, in 
a short editorial notice of my dynamo machine, which yoy 
illustrate, you refer to a design shown by Prof. Forbes at 
the electrical exhibition in Philadelphia of a machine 
which created considerable interest on account of its 
enormous current capacity, of some 3,000 ampéres. 

The machine above referred to is undoubtedly the upi- 
polar machine patented by Prof. Forbes in the United 
States, March 16, 1886, No. 338,169. 

The principal features of this machine were shown in 
an application filed by me on November 8, 1882, and 
were granted to me, after an interference with Prof, 
Forbes’ application in a patent dated November 2, 1886, 
No. 351,903, one of the divisions of my original applica- 
tion of 1882. 

One of the principal reasons why I concluded to bring 
out my bi-polar machine at the present time. is a report 
of a lecture by Prof. Forbes, delivered at a meeting of the 
Society of Telegraph Engineers and Electricans on No- 
vember 25, 1886, which is reported in the London Electrical 
Review of December 2, 1£86, pages 555 to 557. 

In this lecture Prof. Forbes showed a cross section 
of a machine which is almost identical with some of the 
cross sections shown in my application for a patent, 
which was granted to me on Feb. 22 of the present year 
(No. 358,340), and for which the application was filed in 
the Patent Office on March 2, 1885. 

Prof, Forbes, in speaking of this design, is reported 
to have said: ‘‘ What was wanted was to magnetize the 
armature and not the field magnets, and he could not see 
why the layers of wire were not wound so that the lines 
of induction would go directly through the armature ; the 
waste lines would then be very few indeed, they would be 
outside the armature, and would assist in its magnetiza- 
tion instead of opposing it. * * * It might be stated 
that mechanical difficulties stood in the way ; that might 





ing that. 


be so _t the commutator end, but he saw a way of avoid- 
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AIR PUMP FOR INCANDESCENT LAMPS. 
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Such an arrangement, the general 


or against a pressure less than 15 lbs., and it follows that 
a more complete vacuum can be obtained in the receiver 
in this way. Inthe second instance, both cylinders ex- 
haust against atmospheric pressure, and while the amount 
of air exhausted at each stroke is double that by the first 
manner described, the exbausticn is not so complete. 

In either of the above methods, when the pressure in 
the receiver has become so low as to cause imperfect opera- 
tion of the valves, and to cause the mercury in the indica- 
tor to complete the circuit with the lower terminal w, the 
alarm bell r is rung. notifying the attendant of the fact. 
He immediately switchesin the dynamo C and turns switch 
x to the other contact point. The valves of the pump 
are then worked positively by means of the magnets. 
When complete exhaustion is effected, the mercury in the 





The electrical devices for operating the valves consist of 





indicator completes the circuit through the upper terminal 








idea of which was shown in Fig. 5, would result in less 
iron being required, half the number of ampére turns 
would be sufficient, and the full number of lines of induc- 
tion would be effectively utilized.” 

From the above, it appears that Prof. Forbes has come 
to exactly the same conclusions I reached by my experi- 
ments ; but that up to the date ‘of the lecture he had not 
embodied his conclusions in a machine, owing, no doubt, 
to the mechanical difficulties he encountered. 

The machine illustrated in your paper of the 12th inst.. 
on page 182, is constructed upon the principles published 
in this lecture of November 23, 1886. 

It is fully described. illustrated and claimed in my patent 
of Feb, 22, 1887, for which the application was filed on 
March 2, 1885, as stated above, R, EICKEMEYER. 

Yonkers, N. Y. 
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Studying Earthquakes by Electricity. 


; (Continued from page 130.) 

The next two instruments (Figs. 6 and 7) are adapted for 
disturbances of a more pronounc2d character, in which case 
it becomes possible to establish a distinction between the 
forms of vibration. Thus the instrument represented in Fig. 
6 singles out the subsultory shocks and remains unaffected 
by others, while the instrument shown in Fig. 7 recognizes 
only the undulatory shocks, e former depends upon the 
inertia of a weight supported vertically by a spring. This 
spring, made of fine elastic wire, is secured above to the 
curved upper end of the brass support C’, which is mounted 
on the tripod but insulated from it by an ebony 
bushing. The weight « attached to the lower 
‘end of the spring is conically pointed and tipped with 
platinum. It is held suspended over the centre of a cop- 
per bow] ¢, which forms the head of a screw threading 
into a pillar at the centre of the tripod. The bow] is partly 
filled with mercury, and is raised up by unscrewing until 
the surface of the mercury is very nearly in contact with 
the platinum tip of the weight i. The closer the adjust- 
ment the more sensitive the instrument will be. The tri- 
pod is electrically connected with one of the circuit wires, 
while the brass support is connected with the other. 
Whenever any vertical or subsultory shock occurs, the 
weight dips into the mercury and closes the electrical cir- 
cuit. An undulatory or sidewise impulse would merely 
set the weight oscillating like a pendulum without caus- 
ing it to dip. The instrument for undulatory shocks 


(Fig. 7) recalls the disc seismoscope by the fact that it de- 
pends on the fall of a weight. This weight consists of a | 


metal ball P, and it rests on the upper end of a rod s, 
which is made to stand upright on a post rising from the 
centre of the tripod. This post is not visible in the figure, 
being inclosed by-a sleeve v, which can be slipped up and 
down. The enlarged view above shows this sleeve in sec- 
tion and exposes the post 7. 

It is seen also that the Jower end of the rod s is sharp- 
ened somewhat like a lead pencil. In reality, this end 
has the form of a truncated cone, leaving an extremely 
smali flat surface on which it stands. The upper end of 
the post must Lave a very true and a smooth surface, and 





the instrument must be adjusted by the leveling screws 
until the post is exactly and perfectly vertical; otherwise 
the rod s cannot be made to remain upright. To place the 
rod the sleeve vis raised up; the weight is then placed on 
the rod, aad by gentle movements the rod is carefully 
placed so as to stand clear of the sleeve, which is then low- 
ered, The upper portion of this sleeve forms an enlarge- 
ment which surrounds the conical portion of the rod and 
forms a kind of guard that prevents the rod itself from 
tilting too far. 

The insulated column c supports a perforated disc d, 
which is placed around the rod at a short distance above 
the upper end of the sleeve. The perforation has the 
form of an eight-pointed star, and the instrument is 
always placed so that these points correspond with the 
pciots of the compass. Now, when an undulatory or wavy 
disturbance occurs it tips the tripod sideways, and the ball 
P, owing to its inertia, will always fall on the very side 
from which the impulse proceeds. The ball falls into the 
pocket immediately below it and touches both the disc and 
the rod, thereby closing the electrical circuit. 

. The position of the bail indicates to the attendant the 





direction from which the impulse came. This instrument 

is not affected by vertical impulses unless they are severe. 

Since the subsultory and the undulatory shocks never 

occur simultaneously, the two instruments can bé édn-' 
nected to the same clock. Fig. 8 shows the arrangement 
of the circuit. Fig. 9 is the same with the addition of an 

alarm bell, 

(To be continued.) 


Switch-Board for Charging Accumulators. 





In the management of accumulators, certain precautions 
have to be taken to maintain the batteries in good work- 
ing order. While formerly much of this was done by 
hand, the later arrangements are such that the cells are 
now protected from misuse and harm by automatic means. 


+ 
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DIAGRAM OF SECONDARY BATTERY SWITCH-BOARD. 


In a pamphlet recently issued by the Electrical Accumu- 
lator Company, of this city, we find an interesting diagram 
of switch-board connections for storage batteries, and as the 
latter are rapidly coming into use here, it will be of inter- 
est to many of our readers. The accompanying drawing 
is an amplification of the diagram referred to. 

The switch-board includes, in general terms, an auto- 
matic switch, two regulating switches and an ammeter 
and voltmeter. 

The automatic switch shown at H controls the opening 











FIGS. 6 AND 7. 
STUDYING EARTHQUAKES BY ELECTRICITY. 


and clesing of the charging circuit. Evidently the dynamo 
should not be thrown into the charging circuit until its 
electromotive force issomewhat in excess of that of the bat- 
teries. This is provided for by the automatic switch, 
which, as will be seen, consists of two electro-maguets, 
above which a soft iron bar is pivoted. The latter has a 
counter-weight at one end, and the other end carries a 
forked contact which dips intoa pair of mercury troughs 
R. The electro-magnet to the left is of low resistance, 
and when the current is on is included in the charging 
circuit. The electro-magnet to the right is of high re- 
sistance, and is placed as a permanent shunt around the 
dynamo. 

Supposing now that the cells are to be charged ; before 
the dynamo is started, and while no current is passing 
through either coil, the iron bar will be drawn upward to 
the left, and the charging circuit broken by the raising of 
the contact out of the mercury troughs R. As the dy- 
namo starts to revolve, it generates a current of low E. M. 
F., which passes through the high resistance electro-mag- 
net, butis insufficient at first to magnetize it sufficiently to 





ract the iron bar above. As the E, M. F. increases, the 


magnet becomes stronger and stronger, until, when the 
proper E. M. F. for.charging the batteries is reached, the 
iron bar is attracted and the forked contacts dip into the 
mercury troughs afid sd Close the charging circuit. 

The circuit which includes the high resistance coil, the 
core of which becomes magnetized as tke E. M. F. of the 
dynamo rises, is made or broken by a small key placed at 
one side of the switch, not shown in the diagram. This 
key is so arranged that after the main circuit is closed and 
a current of sufficient strength to hold the main lever 
in its position is passing through the low resistance coil, it 
will be mechanically opened, thus breaking the high resist- 
ance circuit and leaving the lever entirely under the con- 
trol of the low resistance coil which carries the main cur- 
rent. When the E. M. F. of the dynamo is lowered in 
shutting down, and the current. therefore diminished, the 
magnetism in the core of the low resistance coil becomes 
weaker, until, when the strength of the current is about 5 
ampéres, it is no longer of sufficient strength to hold the 
lever in position, and gravity pulls it open. The two coils 
are so proportioned that when the weight is at the proper 
position to allow the circuit to close, atan E M F, of say 
70 volts, it is also in the right position to open it when the 
strength of the current has fallen to 5 ampéres or there- 
abouts. 

The normal E.M.F. of a storage cell is about 2 volts, 
but during charging it sometimes rises as high as 2} volts. 
This, of course, might increase the candle-power of the 
lamps beyond the limit of safety, and hence the number 
of cells upon the lamp circuit must be diminished in case 
the lamps are to be used at a time when the cells are being 
charged. 

This is accomplished by the regulating switches G G, 
which are so arranged that the lamp circuit may be con_ 
nected to different points of the series at will. For exam 
ple, if 60 volt lamps were used, the total number of cells in 
series would be 33, three extra cells being added as a 
reserve. The regulator would then be arranged to con- 
nect the lamps either to 33, 30, 27 or 24 cells, 24 being the 
least number that would give 60 volts at a maximum E. 
M. F. per cell, i. e., 24 volts. The manner of connecting 
the switch-board is shown in the diagram. 

In addition, the board is provided with a voltmeter O, 
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and ammeter J with their respective switches Q and P. 
By these means, the working of the battery is main- 
tained in good condition, and the lamps and dynamo are 
protected from injury. 


————_-aro | oe —____———_ 


The “ Problem in Electricity ” Solved. 
To the Editor of The Electrical World : 
Sir: The *‘ Problem in Electricity” given in your last 
issue is solved by the following equation : 


d= VE + (4r)* — 4r. 
Where E = electromotive forve of battery. 
r =: resistance of battery. 
d = distance through which plunger A moves, 
The original equation is simply— 


Pape 





but as the resistance of the wire Ris, by the conditions of 
the problem, always numerically equal to the distance d, 
the latter may be substituted. 





March 11, 1887. G. B. P.,JR, 
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Pole Pieces and Dynamo Constraction. 





BY H. F. WATTS, 


In THe Exvecrricat Wortp of Feb. 5, “ W. M. 8.” 
severely criticised my former article (E. W., Jan. 22). It 
‘is to be regretted that electrical science has made no more 
advancement in the last few years than would appear from 
the reasonings of this writer, for his theories coincide 
‘exactly with the views of men three years ago, when 
‘electric lighting was but partially developed. 

In Fig. 1, ‘‘ W. M. 8.” draws attention to the curve rep- 
resenting the relations between the magnetizing current 
of an electro-magnet and the magnetism thereby pro- 
duced, If **W. M. 58.” will turn to Thompson’s Dynamo 
Electric Machinery, page 353, from which the curve in 
question ‘was taken, he will see that it was obtained from 
a magnet with the poles projecting but a short distance be- 
yond the coil, as shown in Fig. 2, and for that reason the 
curve has no meaning in its relations to magnets with 
pole pieces, in which connection he has attempted to ap- 
‘ply it. Ifa pole piece were added and the distance from 
P’ to M, Fig. 2, made to equal the distance from P to M, 
a far different result would be obtained, which is repre- 
sented in the curve shown in Fig. 3, in which it will be 
noticed that a finite currentis necessary to flow before any 
magnetism can be detected. 

In Fig. 1 ‘*W. M.S.” says that O L FP represents the 
curve of magnetization for a magnet in every respect 
similar to that for which O P Q is the curve, but weighing 
less. TI had not intimated that the same total strength of 
field that was produced by two large magnets could be 
developed by two smaller ones. My remarks had refer- 
ence to the use of smaller magnets, and a greater number 
of them, to replace the two large magnets generally used ; 
forinstance, four smaller ones, each of half the cross 
section of the larger ones; and I still maintain that with 
these small magnets bearing directly upon the armature, 
the same total strength of field can be maintained at a less 
cost of energy. According to Deprez, the length of a 
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magnet should not be greater than three times its dia m- 
eter, and if we judge from illustrations, the machines 
he has constructed for his experiments on the transmission 
of power utilize that principle. 

In Fig. 4 ‘‘ W. M. 8S.” seeks to show that there is very 
little’ difference in the relative strength of the magnetism 
at the two ends of the pole pieces. I am inclined to be of 
the opinion that his theories are not the result of practical 
experiment, but are merely based upon theoretical consid- 
erations. I maintain that the pole P will show greater 
magnetism than the pole VN. He seems to think that all 
the lines of force that are sent out from the coil in Fig. 4 
will necessarily flow through the whole magnetic circuit 
P, C, D, N, and return to the starting point. Such would, 
perhaps, be the case if the magnetic circuit was a closed 
one, as in a ring, and was of sufficiently low resistance ; 
and even then there would be some loss due to the in- 
evitable resistance, notwithstanding its large cross section; 
but where the circuit is of a high resistance and the lines 
of force have to encounter the enormous resistance of air 
spaces, as in Fig. 4, there is a great loss in transmission, 
precisely as in the electric current, in which the energy of 
the current is spent in overcoming resistance. The lines 
of force do not all necessarily return through the whole cir- 
cuit to the starting point, if the circuit is of high resist- 
ance, as in all dynamos, 

Mr. Forée Bain in his admirable article in THe ELEc- 
TRICAL WORLD, of Jan. 8, 1887, says he can locate the poles 
of a horseshoe magnet at any point, or he can make one 
leg of the magnet neutral, while the other is positive. If 
the lines of force which pass through the magnet, and 
which render it magnetic, were to return to the starting 
point (as ‘* W. M.S.” appears to think they necessarily 
will), thus traversing the whole length of the bar, it would 
be magnetized throughout its entire length and poles would 
appesr at both ends. The fact that a pole can be developed 
at one end ofa bar and the other end remain neutral, 
indicates that lines of force are not being conducted by 
the neutral portion, or poles would appear at the end. 
This shows that lines of magnetic force do not necessarily 





return to the starting point, as 
show in Fig. 4. . ' 
Again ‘‘ W. M. 8.” says that if a bad conductor be placed 
in the main circuit (electric) the only way to decrease the 
total resistance is to shorten its length and increase its 
cross section. While this is strictly true in an electric cir- 
cuit, it does not apply to the air spaces between the 
magnet poles and armature core. This is the principal 
reason ‘‘ W. M. S.” gives for the use of pole pieces, viz., to 
decrease the magnetic resistance of the air spaces. For he 
says, ‘‘ herein is to be found the reason and also the necessi- 
ly of using pole pieces.” His theory is greatly at fault 
here. If the width of the air space or the distance be- 
tween armature core and polar surface remains constant, 
the resistance is not decreased by an increased polar sur- 
face. . 
In Figs5 the resistance of the polar space is no greater 


“W.M. 8.” attempts to 
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at N than at N’, provided the diameter of the pole is not 
less than that of the magnet. 

In an ordinary condenser for electrical purposes, the 
electrical resistance remains the same whether the con- 
denser i$ composed of 2 plates or 200, notwithstanding the 
immense surface of the latter. There is an analogy be- 
tween the idle wire on an armature and that on pole 
pieces. Both are in the main circuit and both are offering 
wasteful resistance, one to the ‘“‘ magneto-motive force” 
and the other to the electro-motive force. In an armature 
the ratio of idle wire to useful wire has an important re- 
lation with the efficiency of the machine. The same is 
true of the magnetic circuit ; all those portions of the field 
magnets that do not feel the direct influence of the 
magnetizing coil may be counted as an idle resistance. 
The magnetizing coils of a magnet, are capable of 
magnetizing outward/y; thus if'an ordinary electro-magnet 
be surrounded by a cylinder of iron, the cylinder is 
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magnetized, though of an opposite polarity from the core 
inside. The yokes of the magnets should be so arranged 
that they lie outside of the coils and sufficiently near to be 
influenced by them. This principle is utilized in the 
Hochhausen (Excelsior) and Thomson-Houston machines. 

In the consequent-pole type of dynamo, this is impos- 
sible. A magnet acting on an armature exerts two in- 
fluences upon the latter. First, the direct and independ- 
ent influences of field magnetizing coils, for it must be re- 
membered that current can be generated by running an 
armature in a field consisting of mere coils of wire con- 
taining no iron. It would be necessary, however, to 
energize the coils by current obtained from some external 
source. Second, the effect of the polarized iron core, 
which is the principal factor. It may be remarked that 
the effect of the coils alone is so slight, that we are justi- 
fied in disregarding it; but such is not the case if high 
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efficiency is to be attained, for then all those principles 
and actions that are capable of contributing to the genera- 
tion of current must be utilized, and this is certainly one 
of them. It will be seen that, unless the armature is 
placed very near to the magnetizing coils (which cannot 
be done if large pole pieces are used), this effect is lost, 
and whatever magnetism is manifest at the pole pieces is 
the result of magnetism transmitted through the medium 
of the magnet proper, and not magnetism produced upon 
the spot, which is far preferable. 

If the pole pieces are made to embrace a large portion of 
the circumference of the armature, as ‘‘ W. M.S.” strongly 
advocates, the result will be similar to the effect produced 
when the rays of light from a stereopticon are distributed 
over too large a surface; the view is indistinct and dim; 
but if the rays be more concentrated the view is clear and 
perfect. By using small polar surfaces no larger than the 
magnet diameter, the inductions are more concentrated. 
and the armature coils are doing one of two things, they 


a 


ing no current at al!. In the former case they are cop. 
tributing greatly to the output of the machine; in the lat. 
ter they can be short circuited by the brush without spark. 
ing, and thus the resistance of the armature is reduced to 
the limits of absolute necessity. 

* W. M.S.” remarks that I seem to think it is necessary 
for the magnets to be saturated. Notwithstanding the 
fact that as saturation is approached an increased magnetic 
effect is produced only at, a great cost, there is a direct 
advantage obtained by the high raagnetization. The 
nearer saturation a magnet can be maintained, the less jt 
will be influenced by the counter magnetism of the arma- 
ture. In telephones a permanent magnetis placed in con- 
tact with a soft iron core on which the coil is wound, for 
the purpose of increasing its sensitiveness. In this condi- 
tion of partial magnetization or polarization, it is extreme- 
ly sensitive to currents in the coil and also to the extra- 
neous magnetism ; but if the soft iron core be magnetized 
to saturation, then it is absolutely indifferent to any fur- 
ther action, either electric or magnetic. It should be the 
aim of constructors to approach this point as near as possi- 
ble. While I agree with “ W. M.S.” that in an ordinary 
dynamo saturation is obtained only at an enormous cost, 
I still maintain that by employing four small magnets in 
place of two large ones, the same total strength of field 
can be produced cheaper, or the magnets can be brought 
nearer saturation at the same cost. In all cases the energy 
necessary to produce a given magnetic effect in any mag- 
net is directly proportional to its mass. This is certainly 
not in favor of the use of pole pieces. 

In refering to the rate of change theory that I have set 
forth ‘“W. M. 8.” says that the field will be distorted if the 
induction is abrupt, as when small poles are used. If the 
curve representing the rise and fall of potential between 
brush and brush shows distortion, it is because the field 
magnets are either electrically or mechanically unsym- 
metrical. If the four poles of a dynamo are of equal 
strength and arranged at angles of 90 degrees, the rise and 
fall of potential will be perfectly regular between brush 
and brush, provided the winding of the armature is also 
symmetrical. The neutral point should have a sharp out- 
line, but this is impossible if the pole piece is spread over 
a large portion of the circumference of the armature, for 
in this case the induction is distributed over a large surface 
and is weak at any one point. If the brushes are of such 
thinness, or the commutator of such mechanical construc- 
tion, that the brush does not make contact with more than 
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one section at a time, and if also there is nw “ break” in 
the circuit as the brush slides from bar to bar (this is pre- 
sumably an impossibility), then the brushes may be placed 
upon any point of a Gramme armature and currents taken 
off at any point with no evidence of sparking; and by 
moving the brushes upon the commutator any desired 
strength of current or potential can be obtained, and by 
moving the brushes through 180 degrees the current will 
be reversed. 

Returning again to the use of small polar surfaces we 
have the following distinct advantages: 1. An equal 
strength of field (total) which can be maintained at a less 
cost. 2. In consequence of the high degree of magnetiza- 
tion the field is practically indifferent to the cross mag- 
netization of the armature. 8. In consequence of the 
magnetic indifferences of the field, compound winding 
will be unnecessary. 4. In consequence of the magnetic 
indifference the neutral point will remain nearly constant 
for all changes of current within the working limits of the 
machine. 5. The neutral field is very sharply outlined, 
thus permitting the placing of the brushes very close to the 
coils that are generating and short circuiting all the idle 
coils without sparking, thus reducing the resistance of the 
armature. 6, The ‘‘rate of change” principle is utilized 
to its fullest extent. 

I think that I am safe in saying that in all dynamo ma- 
chines (with the exception of those that have a regulator 
t» maintain a constant current) short circuiting is attended 
with fatal results. In large installations where a great 
number of machines are used to feed a'single current, this 
is quite liable to occur unless special means are taken to 
prevent it. This condition of things should not be, and 
would not be if the proper relations between the carrying 
capacity aad the resistance of the armature existed. An 


armature wound for 100 volts and having a resistance of + 
ohm, if placed upon a 100-volt circuit with no other resist- 
ance, or, what is the same thing, if it was short circuited. 
would take a current of 200 ampéres; but the carrying 
capacity of the armature is not sufficient, and it would be 








are either generating a great current, or they are generat 


speedily destroyed by the excessive flow. 


We place an 
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ncandescent lamp upon the regular circuit with no other 
resistance, and we say that the cross section or carrying 
capacity of the filament is of such proportion to its resist- 
ance that it only allows that current to flow which will 
just bring the lamp up to its proper degree of incandes- 
cence. If the length of the filament and its resistance 
were reduced, while its cross section remained the same, 
then more current would flow than the filament could 
carry, and it would be destroyed. 

To make the matter clearer, suppose we have a coil of 
No. 14 wire, having a resistance of 1 obm, and that we 
place it upon a 100-volt circuit. Now,a No. 14 wire is 
not capable of carrying 100 ampéres of current, but if its 
carrying capacity could be increased ten times without 
lowering its resistance, then the 100 ampéres would flow 
safely. An ordinary incandescent lamp is an example of 
the relations as they should exist, while the coil of No, 14 
wire that would have been burned represents the rela- 
tions us they do exist in a dynamo machine of to-day. 

Referring again to the closed magnet circuit theory, there 
is a chance of a misunderstanding concerning the lines of 
force returning to the starting point. Let us imagine that 
each molecule of the magnet is a magnetized needle and 
that as a line of force passes through it, it produces a de- 
flection. Starting at the point V, Fig. 4, the magnetic 
whirl surrounding the first convolution of wire passes 
through this molecule and does work in causing a deflec- 
tion, ard reaches the next molecule ina slightly weak- 
ened condition and produces a deflection less than the 
first; and so on tothe third molecule, producing a still less 
deflection until the line of force is so weakened that it is 
unable to deflect the molecule at all. But before the line 
of force has become sensibly weakened, it reaches the sec- 
ond convolution of wire and is reinforced by it, and goes 
on with increased ‘‘ magnetomotive force,” causing greater 
deflections and receiving energy at every convolution 
until, arriving at Fig. 4, its ‘‘ magnetomotive force” is at a 
maximum and it is here that the magnetic attraction will 
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be greatest if the bar was cut off; but if it is continuous, 
asin the figure, the energy will be nearly all lost in trans- 


mission and the pole N will be very weak. 
a a 


Lighting the Suez Canal. 





On the first of March the arrangements for navigating 
the Suez Canal by night came into operation throughout 
the entire length of the water-way. The experience 
which has been gained in the navigation by electric light 
of the southern portion of the canal, which has already 
been in operation for a period of more than twelve 
months, has been of a highly favorable character. The 
pilots declare that it is easier to direct the course of a 
vessel! after dark than during the day, owing to the 

‘ entire absence of that optical disturbance of the atmos- 
phere, arising from the heated sand, which is so frequent 
on the banks of the canal during the hours when the sun 
isabove the horizon. The regulations now in force re- 
quire that every vessel proceeding by night shall be pro- 
vided with an electric light sufficiently powerful to enable 
the pilot to see both banks of the Canal distinctly to a dis- 
tance of 1,200 metres ahead. In addition to this, the Canal 
illuminated with eighteen stationary lighthouses, and 
seventy-six luminous buoys The latter are placed in the 
curves, and, if upon the African side, show a red light, and 
Upon the Asiatic side a green light. When two vessels 
Meet at night, the one which has to put into a siding must 
€xtinguish its electric light until the advancing ship has 
passed by. The first vessel to pass through the whole 
length of the Canal under electric light was the P. and O. 
boat Siam.” The passage was made in fifteen hours, 
Which represents a saving of at least a day and a half. 





An Improved Automatic Burglar Alarm. 





There has recently been designed by Messrs. Edwards & 
Co., of this city, an improved form of burglar alarm, 
which is illustrated in the accompanying engraving, 
Fig. 1. The instrument contains a fine silent pendulum 
time-piece, which rings the servants’ alarm for ten or 
more seconds at any time set, once in twenty-four hours, 
and automatically disconnects for the day all sections re- 
quired. In addition to the usual attachments for con- 
stant ringing, etc., the instrument has an automatic silent 
battery indicator which shows the exact condition of the 
battery. By this means asure indication is given whether 
an alarm that has been set will operate. 

Quite amingenious attachment, not shown in the illus- 
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Fig. 2.—CCMBINED ANNUNCIATOR AND BUZZER. 


tration, consists of a small electric lamp operated by the 
battery, which, in case of alarm. instantly illuminates the 
instrument ; this light is also connected at the betiside with 
a push bucton, so that the occupant can ascertain the hour 
at any time of the night. 

Among other recent novelties of the same firm is the 
combined annunciator and buzzer in Fig. 2. The shutter, 
which is shown as dropped, is normally swung around in 
contact with the curved latch, which, when a current is 
sent over the line, is deflected, dropping the shutter and 
exposing the sign. 

—_——__or+e 2) oo 
A Di:cus-ion on Secondary Generators. 





A meeting of the American Institute of Electrical Engi- 
neers was held at Cable’s Restaurant, No. 130 Broadway, 
on March 15, preceded by the usual dinner. The attend- 
ance was very good, and the discussion of the topic of the 
evening, the distribution of current by secondary genera- 
tors, was unusually instructive and lively. The subject 
was introduced by Dr. Moses, who was followed by Cap- 
tain Michaelis with a description of a recent visit to the 
Westinghouse secondary generator station at Greens- 
burgh, Pa. The theory of such systems, and many 
points of practice, were very ably treated, with the help 
of the blackboard, by Prof. Elihu Thomson, and 
speeches were also made by Messrs. Frank Pope (presi- 
dent), Mailloux, Wetzler, Mansfield, Ries and Wheeler. 
Mr. W. Lee Church made a neat and effective presentation 
of the matter from a commercial standpoint, and Mr. 
A. P. Wright, who has charge of the secondary generator 
station at Plainfield, N. J., answered a number of questions 
as to his work and methods there. Altogether the dis- 
cussion was one of the best the Institute has had 
during the last year or two, and it was plain that 
the general impression or conviction pointed to a very 
rapid development of such systems in thiscountry. Some 
remarkable evidence was adduced as to the efficiency, 
economy, and safety of the ‘‘ transformer ” system, and it 
came out that some 17 Westinghouse plants of this nature 
are already in successful operation in America, while a 
large number are about to be installed. An invitation was 
extended to the members to visit the station at Plainfield, 


and judge of the matter for themselves. 
——__ —-2rn @& oo ___—__ —_—_ 


A Case of Mistaken Identity. 





Men are not generally either as black as they are painted 
by those who are envious of their success or quite as clever 
as they are sometimes represented to be by erthusiastic 
admirers. It is amusing, however, to see how one person’s 
identity is now and then inadvertently mixed up with that 
of somebody else who happens to bear a somewhat similar 
name. Here, for instance, isan item in the Peoria, IIl. 
Journal, which gratuitously credits the publisher of THE 
ELECTRICAL WORLD with a display of rare ingenuity under 
trying circumstances of which another Mr. Johnston—not 
even a relative—was the hero. The gentleman the Journal 
has in mind was a few years ago the engineer of the West- 
tern Edison Company, at Chicago, but we believe he is not 
now connected with that company. If we mistake not, 
his initials were W. P. He is doubtless known te many of 
the western readers of THE ELECTRICAL WoRLD. The 
paragraph in the Journal is as follows : 

We have received a copy of THE ELECTRICAL WORLD, published 
in New York City. The editor is W. J. Johnston, who urd t-> be 
the chief engineer of the Edison system. He was in Peoria two 
years ago and figured on putting in a plant, but the price was too 
high and it didn’t go through. Jobnston is an affable, pleasan, 
man, with an experience. He was in charge of aship, going 


—~ 


around Cape Horn, when she ran on a sunken rock and stove a 
hole in her bottom. He built a dry dock about her, with an india- 
rubber flange where the docking pressed against the ship. Then 
he pumped the water out, and repairing the break, ran the 
steamer into New York safe and sound. It wasa feat that was 
reckoned little short of marvelous, and the idea was at once 
adopted. If Johnston had patented it he could have realized ; 
fortune, but he never thought of it until it was too Jate. He is 
one of the best electricians in the country and is so regarded, ‘We 
hope that he will make a good thing of Taz ELEcTRICAL WORLD. 
It is the largest magazine devoted to electric matters that is: pub- 
lished on the globe. jul 
———- _- +0 @ eee —- ——___ 
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New Electro-Mechanical Gong. 


For numerous purposes, and especially in connection 
with fire-alarm apparatus, an electro-mechanical gong of 
simple construction is desirable, and to meet this end the 
New Haven Clock Company, of this city, have recently 
constructed the apparatus shown in the accompanying 
illustraticn. 

The striking arrangement is so constituted that the force 
of gravity is mainly depended on for accomplishing the 
work of striking. The spring is comparatively light, yet 
the gong is capable of sounding four hundred strokes 
before rewinding is necessary. hi 

By the turning of a screw, the instrument can be 
changed from open to closed circuit, according to the 
manner of working the line. It is provided with lightning 
arresters, and an attachment can be readily put on which 
repeats the signals over a local line. and this also may Ve 


worked either on open or closed circuit. The bell is’ very 
: ‘ 
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handsomely gotten up, and presents a very neat appear 


ance, 
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Mexican Telegraph Earnings. 








The report of the Mexican Telegraph Company 


for the 
year 1886 shows : . 





CPG POPOUNAS « o0 faci os <oee'vesencss: tga eee $221,001.56 
Less expenses and repairs....:.........++. $59,290.54 
Less dividend 8 per cent.............0+065 114,752.00 

——--—— 174,042.54 

Geveiee Cop Cie ORR ic sais 005 ciweatadrebacvcesvens $46,959, 02 

AAG TE TING, ig SIs 0:9 400.) 400200 Rekwhenea 21,786.88 


Total surplus after paying dividend of Jan. 15, 

BEE Bubhencsine taeda cdtpinsit cca $68,745.90 

The operating expenses were 26} per cent. of the 

receipts. The company is out of debt. Earnings for four 

months ending with January, 1887, have increased 42 per 

cent., and if the gain continues, 10 per cent. dividends can 
be paid with ease. The balance sheet Dec. 31 shows: 


ASSETS. 
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Cash 
Open accounts and traffic balances 
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LIABILITIES. 
Cetad ata 5 éttics sa 00 0isthabdeenetosinckiatns $1, ,000,00 
SRO DUONG. 0 oa co00i.0nnadeaccbsubianeena tie 110,913.48 
Proemuinm cm ebock e0ld.... fics iacvsecsess cevbosee 6,560.00 
Revenue, net surplus Dec. 31 be 97,483.90 
Open accounts and traffic balances................ 24,661.74 
E, oats teen wie ie sled b Ades Go's RAEN O RS bea Rabe $1 49,569.07 
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Telephonic Investigations * 





BY PROF, SILVANUS P. THOMPSON, D.SC. 


Just a decade ago electricians in both hemispheres were ts 


directing their attention to the perfection of instruments 
for the electrical transmission and reproduction of sounds. 
On this side of the Atlantic, Mr. Varley and Messrs. C. and 
L. ‘Wray, and on the other, Messrs. Elisha Gray, Graham 
Belland T. A. Edison were alkat-work. The years from 
1875 to 1879 witnessed a marvelous series of improvements 
én telephonic instruments of all kinds, end the commence- 
ment of the exchange system. Since the latter year the 
development bas been almost wholly of a commercial 
nature. If we except the researches of Graham Bell and 
Tainter upon the photophone, which have as yet not been 
anade of anv commercial value, it is just to say that no 
| ag scientific progress was made between 1879 and 1885 ; 

or Professor Hughes’ discovery of the microphone was 
made before this in 1878, and the much-applauced methods 
of Van Ryaselberghe for the perfection of long-distance 
4elephbony are a mere commercial extension of the re- 
searches of Black and Rosebragh in 1878-9. 

Yet it cannot be said that the lull in telephonic invention 
and discovery has arisen from the absence of need for fur- 
ther improvements. The need exists for better, cheaper, 
amore reliable instruments—for instruments less subject to 
interference from currents which stray into the system by 
induction and by leakage—for instruments which will 
work over longer distances. It would be strange indeed 
4f such obvious and well-known necessities did not sooner 
or later engender invention. Already, indeed, in several 
quarters a revival of attention to this subject has been 
awakened. In our own metropolis, Mr. Langdon Davies 
has produced a series of inventions which might well 
cluim the atteution of this society, comprising as they do 
that novel kind of transformer, the ph’ -nopore, the phono- 
poric telegraph, and the open circuit telephone. Already 
we hear of duplex. an’! even multiplex telephony—of 
special methods for long-distance telephoning, and of other 
kindred advances. A paper recounting the inventions 
thus looming somewhat dimly before us might form the 
subject for u profitable discussion: there would at least be 
oo lack of matier. The aim of the present writer is a far 
simpler aud more personal one. For some three or four 
years he has been engaged in the intervals of otier duties 

- in examining various points in the theory and practice of 
telephony, and his researches have resulted in several 
‘forms of instruments, some of which possess new points 
of scientific interest, whilst others do not profess to be 
more than useful commercial articles, in which the points 
of novelty are solely of an industrial order. For some 
anonths past the writer has heen anxious to submit bis 
work to pub ‘ic scrutiny, and to breathe the healthy atmos- 

here of criticism.; but bis ardor has been controlled by 
riendly advisers, who counseled delay, but who, now that 
all fears have proved needless, have left him the desired 
freedom of speech. 

A complete telephonic. system (we are not here dealing 
with exchange working) usually consists of at least four 

rts : 

": A transmitter. 

2. A transformer, or induction-coil, : 

8. A circuit of outgoing and returning wires (or earth) 

4. A receiver. ' 

For transmitting both ways, all parts, save No. 3, are 
usually duplicated. In certain instances the transformer 
is dispensed with. In certain other instances trans- 
formers are used at both ends of the line—one at the 
transmitting station, the other at the receiving station. 
In some instances, though not in the first telephones nor 
now usually, the receiving and transmitting instruments 
are identical. In fact, we may classify the various systems 


as follows: 
I. TRANSMITTER te ne RECEIVER. 


This is the oldest system used. 
Il. RECEIVER ee RECEIVER. 
This is Graham Bell's system; either receiver 
being used as transmitter. : 
INE 


III, TRANSMITTER TRANSFORMER <p roppyom RE- 


CEIVER. 
This is the one in common use. 


IV. TRANSMITTER — TRANSFORMER as Sp RE- 


TRANSFORMER — RECEIVER. 


As the writer’s investigations relate to transmitters, 
transformers and receivers, it may be well to take up the 
subjects in this order. 

TRANSMITTERS. 

It may be convenient here to give a systematic table of 
all the principal classes and genera of transmitters. The 
three classes relate to the way in which the -onorous vibra- 
tions are made to affect the electric system, by varying (1) 
the resistance ; (2) the electromotive forve ; (3) the capac- 
ity of the circuit or of a part of it. 


CLASSIFICATION OF TRANSMITTERS. 
Varying Resistance— 
Z contact 
with diapbragm........ Reis, Berliner, Blake, etc. 
without diaphragm. ...Hughes. 
2. Liquid-resistance 
in external circuit....... 


Yeates, Gray, Graham Bell, 
Edison. 


en Bee Graham Bell. 
ONE: BR ies ss wveiescnss Grabam Bell, Chichester Bell 
and Tainter. 
8. Short-circuiting....... . . Edison. 
4. Compressible semi-conduc- 
SA akin sn one pee hp aucane Edison. 
5. Pooto-electric....... ......Graham Bell and Tainter. 
6. Tribo-electric........... .. Edison. 
7. Crookes’ layer. 


Il, Varuing Electromotive Force— 
Maxneto-electric methods : 
Moving conductor ia magnetic field ) (See Receivers) 
Varying magnetic field around con- }Graham Bell, 


GC cGNEL istics. oceuseda tants etc. 
Varying co-efficient of mutual induc- 
SU Ain dd cinchdtekudsatss ey ebed>e Spottiswoode. 


Varying co-efficient of self-induction.G. J. Stoney. 
2. Electro-capillary A. Breguet, 
8, Thermo-electric. 
Ill, Varying Capacity— 
a Vibrating condenser plates. 


My own researches in this part of the subject have been 











* Read before the Society of Telegraph Engineers and Eleciricians, 
an. 27, 1887. 


somewhat desultory. So far back as the end of 187810 
served that if a thermopile is placed so as to receive the 
radiations from a singing flame, a sensitive receiver of ap- 
riate low resistance placed in the circuit will repeat 
the vibrations. I devised at that date a special: trans- 
mitter, in which the voice vibrations were led into a 
Keenig’s manometric carsule, so that the gas flame con- 
nected therewith, being thrown into vibrations in corre- 
spondence with the voice, might affect a thermo-electric 
transmfitting apparatus. {+ 
Later, | worked at the problem of securing a more di- 
rect correspondence between the voice-waves and the elec- 
tric impulses of the transmitter than was the case with 
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Fig. 1. 





many of the transmitters which were used in great varietY 
in the years 1878-82. The circumstances which in such 
instruments as the Blake transmitter and in the Wollaston 
transmitter (commonly known-as the Gower-Bell) occur t - 
cause this lack of corr spondence are various. All dia 
phragms have tones of their own— not always well defined, 
but still obviously present. A diaphragm having a low 
fundamental tone gives the voice a ‘** boomy” sound, while 
a diaphragm of too shrill] a tone gives the voice a “‘ tinny ” 
sound. Moreover, all springs have tones of their own. Fur- 
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ther, instruments such as the Blake transmitter, the opera- 
tion of which is to open or close the contact to a greater 
or less degree in proportion to the vibrations, do not always 
do so. Some sudden, powerful “ound taken up by the 
diaphragm gives the light couiact-mechanism behind it 
such a sudden forcible thrust that the electrodes are forced 
wholly, instead of partially asunder, and the resistance. 
instead of varying in any exact inverse proportion to the 
displacement, increases suddenly to infinity. And the re- 
sult is not merely a lack of corresvondence between the 





Fie 3. 


sound-wave and the electric impulse ; for, as instruments 
are generally arranged, another phenomenon takes 
place at this stage. The sudden complete parting of the 
electrodes is followed by a spark due to the self-induction 
of the circuit ; and the spark, being a sudden electric dis- 
charge of excessively short duration, produces a harsh 
and loud noise in the receiver. Many persons call this 
noise the noise of make and break. Itis nothing of the 
sort. Making of the circuit and breaking of the circuit 
can be accomplished without any such disturbance, pro- 
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vided the extra-current sparks are suppressed. Another 
point is less easily stated. All the transmitters in which 
carbon contacts are used are defective in their transmis- 
sion of certain sounds, particularly the sibilants and shrill 
whistling sounds, At one time I was of the opinion that 
this circumstance was not the fault of the transmitter at 
all, but arose from the receiver, which, in consequence of 
its self-induction, ‘‘ throttled” (to use Lord Rayleigh’s 
term) the more rapid fluctuations of the electric current. 
I was undeceived in this view by finding substances othe: 
than carbon, which, when used for contact-points in the 
transmitter enabled me, while still using the existing re- 
crivers, to transmit the sibilants with extraordinary cris 

ness. Lastly, none of the transmitters at the date in 
question, save the Hunnings and the Gower-Bell, were as 
loud as was desirable. All the others required a very 
sensitive receiver, with the necessary result that the re- 
ceiver received too much—was so sensitive as to be sub- 











ject to the intrusion of all sorts of stray electric impulses, 
tending to drown its own small voice. 

At that date the chief transmitters known were (1) the 
Blake, with its two contact-surfaces of good conducting 
matter, wiry | B iaraprn and hard carbon, liable to spark 
at the break, difficult therefore to use in factories where 
there was vibration, and spoiled by being too loudly 
spoken to ; (2)the Edison, with its button, or cushion, of 
semi-concucting compressible metallized fibre or mass of 
lamp-biack, screwed up so that it could not spark ; (3) the 
many varieties of Hughes’ microphonic pencils, mounted 
on sounding boxes in all sorts of ways—Johnson’s tr:ng- 
mitter, having two of Hughes’ pencils, Theiler’s having 
three, Crossley’s four, Wollaston’s (*‘Gower-Bell’) six or 
eight, and Ader’s twelve; (4) the Hunnings transmitter, 
having a loose layer of granules of coke—a form, by the 
way, which has lately been revived in the States with 
much éclut for the purpose of long-distance speaking, but 
without any single feature of novelty beyond what wag 
known here in 1882. 

The problem was to find a form of instrument which, 
while admitting of more powerful currents being used 
than was possible with any of these forms, would neither 
spark at the contacts nor necessarily require the inter ven- 
tion of a diaphragm to collect the sound-waves. I am far 
from asserting that the presence of the diaphragm—and 
I use the word in the unaistorted sense in which it was 
used ten years ago—is in all cases a detriment to a trans- 
mitter. Un the contrary, in many cases it is extremely im- 
portant to have one, in order to concentrate on a mechan- 
ism that otherwise would be inoperative the force de. 
rived from the impact of the sound-waves over a consider- 
able area. I make use of this feature of construction in 
one of my most recent forms of-instrument. There are 
other forms of instrument without any diaphragm, and 
which are better without any. 

The transmitters that I have the honor of describing to- 
night to the society do not pretend in any individual form 
to present a complete solution to the complex problem of 
finding the perfect teiepbone. Of many hundreds of forms 
pane have successively been essayed, I will describe only 
a few. 

From the days of Bovrseul’s vague suggestions and 
Reis’ early instruments, that acoustic organ, the dia- 
phragm, had been deemed a fundamental feature, until 
Hughes showed its non-necessity. Yeates’ had used it, so 
had Varley, so had Vander Weyde. Messrs. C. and L, 
Wray had used adoublediaphragm. Gray, Graham Bell, 
Berliner, Siemens and Edison had all made it the start- 
ing point. The discovery that no diaphragm was necessary 
was proclaimed by Hughes and by Ediscn early in 1878, 
But, when one tried to construct practical mic:opbone 
transmitters withcut any diaphragm to collect and con- 
ceptrate the air-waves, it became apparent that the dia- 
pbragm had also served another function, namely, to 
intercept the moisture of the breath, which -otherwise 
would condense on the electrodes and impede their action. 
Hence, in omitting the diaphragm in order to securea 
more direct correspondence between the voice-waves and 
the electric impulses, it became necessary to devise means 
for getting rid of moisture. A short length of speaking- 
tube furnished all that was wanted. Many experiments 
requirt d, however, to be made before the best fo:m of 
m’crophonic arrangement to suit this method of working 
was found. One early form of tube-telephone on this plan 
had springy tongues of carbonized pasteboard to constitute 
the contact-electro:ies ; another had a small pendulum 
arrangement like the electrodes of the Blake telephone. In 
the spring of 1884 I devised the form shown in Fig. |, to 
which at the time I gave the name of **Nest” telephone, 
because iu it the working parts. instead of being mounted 
on springs, reposed in a sort of nest made of cution wool 
or slag-wool. Some nests had in them contact-pieces’ 
shaped like eggs ; others mere coke granules ; otlers. like 
the figure, had a central ball, E. with +mall microphkonic 
pencils G around it, the ball resting on the bed of wool 
B in the nest, and the air waves impingipg through the 
speaking-tube A from above, 

About the same time it was my fortune to have as my 
collaborator Mr. Pbilip Jolin, engineer. of Bristol, and in 
conjunction with him I devised the form next siiown in 
Fig. 2. It occurred to us that if the air waves could bend 
a tlat, stiff diaphragm they might be able to lift a valve, 
which, though incapable of bending or vibrating in itself, 
might follow or ride upon the vibra:ions of the air-waves. 
After a trial of many intermediate fo'ms, some of which 
are on the table before you, we settled upon the pattem 
shown in Fig. 2. having a polished valve-ball V, reposing 
lightly upon three metal pms P, between which it made 
electric contact. The speaking-tube A led the voice-waves 
to impinge on the under side of the valve, and the tube 
itself was clamped in a supporting bracket S, between two 
rings R, of india rubber. to prevent any stray vibrations 
from reaching the sensitive mechanism from the wall 
against which it was fixed. Concerning the material of 
the valve itself I will presently speak. We found that 
valves of many kinds—cone valves and clack valves, a8 
well as ball valves—gave excellent results. Later, it was 
found advisable to modify the ** Valve” telephone, and to 
give it the form sh wn in Fig. 3, in which the valve 8 
egg-shaped, or even pegtop-shaped, rather than spherical, 
and the current is led into it through a fine coiled wire; 
the three contact-pins (of hard Carré carbon) being united 
so that the three cont :ct surfaces were all in parallel with 
one another. With this form stronger currents could be 
used. In the search after the best form to give to the Mm 
strument I was aided by Mr. Jobn 8S. Sellon, who also pr 
duced several excellent transmitters having microphones 
of special form. In one of these a perforated ba!l, oF 
bead, was slipped over the ends of two nearly meeting 
cylinders, which projected horizontally over the top of the 
speaking-tube. 

The loudness of the Valve telephone is limited by the 
fact that it is not expedient to work with more than ‘bree 
contact-poiuts, the limit being a ..atural geometrical ope 
familiar to every constructor. When, theretore. stil 
louder instrumerts are desired, either several sepurate 
valves must be combined, or some other form of ins 
ment must ve employed admitting of a larger nu! bet ‘ 
contacts being introduced. A form of instrument whic! 
answers extremely well. and is both simple and handy. 8 
depicted iv Fig. 4. Ii consists of a grid or.row of mict™ 
phonic pencils—Hughes’ micrephones pure avd si” 
ple—mounted in an oper frame F, and provided with 
convenient rubber-covered handle H, through w hich t 
conducting wires pass. There wre several ways of va 
the ‘'Grid” telephone—it may be mounted above the = 
bell with the handle vertical, or it may be {held io t 
hand and simply taiked to, the voice-waves striking 
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- gpon the ee ee But there is a third way 
in which it may be , namely, that suggested so far 
back as 1878 by our esteemed Past President Mr. Preece, 
jn this very room, when he showed that Hughes’ micro- 

one requ no air-waves to operate it, but might be 
placed against the forehead, face or breast. About the 
same time Professor McKendrick found that the mechan- 
ical vibrations of the throat could work a Hughes’ micro- 
hone direct. The ‘‘ Grid” telepaone has a second handle 
4 which can very conveniently be laid against the throat 
or breast, and it makes an admirable transmitter. I am, 
indeed, told that a Mr. James Lowth, of Chicago, has 
brought out a whole system of telephony based on this 


thod. 
(To be continued.) 
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The Madison Square theatre is a decidedly popular resort with 
playgoers, and it has often been remarked that the audiences there 
maintain throughout the perfomances an interest that not even 
the goodness of the play could wholly account for. Visitors have 
themselves noted this remarkable absence of the lassitude and 
weariness so often consequent upon passing three or four hours 
within the walls of a crowded, stifling theatre or hall, and I am 
inclined to think that here is one of the reasons why the Madison 
Square house almost invariably is well filled. When ladies do 
not have to sit in a place where a reeking hot blast is succeeded by 
a gale from the North Pole, and when gentlemen can go home with 
collars stiff, shirt bosoms unwrinkled and brows cool, they are 
more apt to be favorably impressed with what is going 
on, and more likely to revisit the theatre itself. How often one 
hears the remark, ‘‘ Yes; I like the Sock & Buskin, but it is 
really too hotto endure.” In the case of the Madison Square, the 
exp'anation of the matter is that there is a steady, soft and con- 
tinuous flow of pure, fresh air, kept at an even temperature, and 
furnished directly to each person in the audience. This supply of 
air is introduced into the auditorium by means of the Johnson 
heat-regulating apparatus, and the system was put in by the 
National Electric Service Company, 686 Broadway. A network 
—or reseau, as the French would say—of small tubing runs to, 
and includes, every seat on the main floor and in the galleries, and 
connects with a central station in the basement, where is placed a 
large draught air fan. This fan draws down a supply of fresh 
air from a large pipe extending above the theatre roof, and this 
air is again fed out by other fans through the tubing. The 
auditorium is kept at an even temperature, which can be made 
warmer or cooler at will by simply altering the degrees on the 
thermostat thermometers scattered around the building and con- 
nected electrically with the compressed air valves opening and 
closing the dampers of the heating apparatus automatically. 
Hence there is a continuous flow of pure air controlled by the 
automatic regulators of the heating apparatus. The ease of 
maintaining this level or equilibrium is most striking. I den’t 
quite see though, to paraphrase the saying of « well-known 
clergyman, why the theatres should have all the good air. I 
know a few churches where the spirit of devotion would be con- 
siderably aided by such a system as I have described above. 
Mr. C. H. Pond, of the Self-Winding Clock Company, 17 
Murray street, has invented and patented numerous electrical 
clock mechanisms and appliances, but he considers that he he, 
eclipsed all his previous work in his new self-winding clock and 
regulator. Several superior features of usefulness are apparent 
in such clocks, The clocks as timepieces carry on their faces the 
guerantee of excellence, and. are the product of the Seth 
Thomas Clock Company. The great point, however, is the self 
winding of the clocks by electricity, at short intervals, through 
the agency of two contact springs coming together in the 
natural movement of the works. This part is necessarily very 
light, so as to offer no impediment to the movements. These con- 
tact springs close a battery circuit in which is a very neat little 
motor that winds the spring of the clock to a certain and accurate 
tension, thus avoiding the irregular key winding that is so 








ber of kerite cables on the Pacific Slope by sending one to the 
Western Union Company at San Francisco, for submarine work. 
In this city he has been furnishing large cables to the Baltimore 
& Ohio, to run from the old offices at 63 Broadway to the new 
headquarters at the corner of Broadway and Canal street, and for 
the Western Union Company to garland the elevated road struct- 
ure with. 

The following item I have picked up ought to be of interest : 
‘*The manufacture of carbons for electric lights has become an 
important business. Ata trial in Cleveland for alleged infringe- 
ment of patent a witness testified that of 150,000 carbons burned 
daily in the United States, 100,000 are manufactured in Cleveland, 
where there are 20 furnaces, The carbons are made chiefly of the 
residuum of oil after it has been refined, but the deposit about nat- 
ural gas wells is also coming into use, The material is ground to 
a powder, a little pitch is added, and the substance is then placed 
in molds. These are packed in boxes and the latter placed in a fur- 
nace, where they are subjected to the most intense hea‘. The ca- 
pacity of an ordinary furnace is 45,000 carbons. Through the use 
of a movable furnace roof, the patent on which forms the subject of 
contention, two furnaces are constructed side by side, and, while 
the carbons in one are being burned, the other is loaded with 
boxesof molds. Under this system two men load a furnace in one 
day, the carbons are thoroughly burned in five days, and the 
cooling process continues only 24 hours.” That reminds me, by 
the way, that I hear some mysterious talk about carbon combina- 
tions and pools. Perhaps it means nothing—and, perhaps, a great 
deal. 

The removal of the headquarters of the Fire Department from 
Mercer to Sixty-seventh street has not as yet seriously affected 
the telegraph connections with the city school buildings, as the 
fire alarm telegraph has not yet been removed to the new build- 
ing. This will be done in a few weeks, and then the school build- 
ing connections will be thrown out of the system. It is estimated 
that to restore the connection will involve an expense of about 
$5,000. The Board of Education have no appropriation for this 
purpose, and it is likely that the lines will be useless until next 
year’s allowance of money for school purposes is received, or un- 
less this sum be allowed when the budget is reopened, in accord- 
ance with the recent act passed by the Legislature. 

The inquiry into municipal matters in Brooklyn is still going 
on. Mr. W. D. Sargent, the general manager of the New Ycrk 
and New Jersey Telephone Company, has been on the stand, and 
in spite of severe illness, made an excellent witness. H+ gave evi- 
dence as to the compact with the Brooklyn fire department to 
put up pole lines in exchange for privileges, and showed that, if 
anything, the city had made a pretty good thing out of the ar- 
rangement. Mr. Sargent goes to Bermuda immediately for his 
health, which for a long time past has not been as good as it 
might be. 

In this city, subway matters are in statu quo. Possibly the 
Legislature will take some action this week. The Subway Com- 
missioners do not appear to be very favorable to the scheme of 
letting the city build the subways with money borrowed on 4 per 
cent. bouds, but would rather have things go on as they did be- 
fore. 

At the meeting of the Electrical Subway Commission this 
(Monday) afternoon, several applications from electrical com- 
panies for short connections by poles were approved, with the 
stipulation that the companies would hold themselves ready to 
place the wires under ground when requested. The Safety Elec- 
tric Light and Power Company (Westinghouse system), which 
was organized last month, reminded tne Commissioners that it 
was unfair that it should be prevented from doing the business it 
was chartered todo by their non-action. It offered to construct 
its own conduits, or to lay its conductors in conduits prepared by 
the commission, and finally asked leave to carry its conductors 
above ground temporarily. Commissioner Gibbens thought the 
proper course would be for the company to appear before the 
Legislature, which, by its failure to authorize the completion of 
the burying of the wires, had placed companies in the position of 
being between the devil and the deepsea. The communication 

was tabled. The State Controller wrote that unless the Commis- 

sioners preferred that their salaries up to Jan. 8 should first be 

paid, he would assume the accounts for rent, printing, furniture, 


to be lighted from sun-set to sun-rise—at fifty cents per hght per 
night. 

The Newburyport, Mass., Electric Light and Power Company 
has been incorporated, with a capital of $15,000. The president 
is Mr. W. A. Stiles, and the treasurer, Mr. Wm. E. Chase: The 
building is 84 x 42 feet and two stories high. The lower story will 
be occupied by the company, and the upper floor will be let for 
manufacturing purposes. 

The Thomson-Houston Company, of Boston, have recently re- 
ceived orders for an electric light plant in Panania. They bave 
ordered the steam plant of the Jarvis Engineering Company, who 
will ship at once a 60 h. p. tubular boiler and a 50-h. p. Arming- 
ton & Sims Company engine, with steam pump, heater and in- 
jector, etc. 

The Sprague Electric Railway and Motor Company, through 
their New England agents, have contracted with the Boston 
Sugar Refining Company for the electrical equipment of a freight 
tramway at their East Boston house. The current will be derived 
from their Edison incandescent system, and will be taken from 
an overhead conductor by a trolley and flexible connector. The 
cars will have a carrying capacity of four and one-half tons each, 
and will be running before the middle of April. 

The second lecture by Mr. W. J. Hammer, manager and elec- 
trician of the Boston Edison Company, entitled ‘‘ Electrical 
Wonders,” was delivered in the hall of the Young Men’s Christian 
Union last Friday evening. The stage was crowded with ma- 
chinery and electrical apparatus. The lecture and illustrations 
embraced a wide field. Mr. Hammer, in speaking on the subject 
of the electric transmission of power, stated that while there was 
a large field for the application of electricity as an illuminating 
agent, it had a fur greater field for application asa motive agency. 
He stated that the Edison Company was running from its station 
in Bumstead Court upward of 50 Sprague motors, ranging from 
one-half to 15 horse-power. Sprague motors were shown in op- 
eration on the stage driving a lathe, an Edison dynamo, a revolv- 
ing Christmas tree, sewing machine and other apparatus. He de- 
scribed telegraphy, telephoning and electric signals, and gave a 
number of interesting illustrations. A Briggs piano was played 
by a current operating upon a paper strip used in an organette 
and the same piano was made to take on the depth, power and 
tremolo of an orchestra. Various beautiful forms of electric 
sparks were shown; Edison’s loud-speaking telephone was ex- 
hibited, as were also pictures sent by electricity. Goldfish 
were illuminated internally with tiny incandescent lights, while 
the phonograph transmitted a very creditable solo rendering of 
‘* John Brown’s Body.” 

The Waterhouse Electric Manufacturing Company, of Hartford, 
Conn., held their annual meeting Feb. 28, and the following gen- 
tlemen were elected directors: Asa 8S. Cook, 8. W. Bishop, F. A. 
Pratt (president of the Pratt & Whitney Company), Charles E. 
Billings (president of the Billings & Spencer Company), Geo. M 
Bond (manager Gauge Department P. & W. Co.), Samuel O. 
Prentice, Addison G, Waterhouse, Chas, P. Howard, all of Hart- 
ford, and Mr. James A. Church, of New York. It will be noticed 
that five mechanical experts are on the above board, all of wkom 
have earned a world-wide reputation in their particular line of 
business, especially in the production of fine tools. One might - 
safely say that the system backed by such men would be first class 
without examination. 

Mr. Frank G. Waterhouse, who has just been elected the 
general manager of the Waterhouse Electric and Manufacturing 
Company, Hartford, Conn., was, until recently, in the employ 
of the Thomson-Houston Electric Company as its selling agent 
on the Pacific coast. Mr. Waterhouse is a popular gentleman as 
well as a practical and pushing business man. His experience 
with local plant work will prove of great help to him in his new 
position. 

The officers of the company elected for the ensuing year are: 
Asa S. Cook, president and treasurer ; 8. W. Bishop, vice-presi- 
dent; Charles E. Chapin, secretary; F. G. Waterhouse, general 
manager; and A, G. Waterhouse, electrician. The company are 
very busy filling orders for the Waterhouse system, and have fine 
recommendations from the plants already installed. 

The Boston Auxiliary Fire Alarm Company—a branch of the 
Providence Fire Alarm Controller Company—has just installed 





injurious to fine mechavism. 


attention perhaps once a year at most. 


wall clock. The company’s system is used also for cities, towns, 
halls, factories, etc., for supplying time from central stations or 
regulators to secondary clocks. Full information on these points 
and others can be had from the company’s new catalogues. 

About this season of the year, the chariges in the weather bring 
onmany a headache or cold, and the cures that are offered ere 
legion. It would indeed be strange if electricity were not enlisted 
in this kind of curative work, and your readers will not be sur- 
prised to learn that there is now an electric appliance on the mar- 
ket by the use of which great good, it is said, can be derived. It 
is known as Truesdale’s medicated magnetic battery. The cure 
is made up in the shape of a very small and handy vinaigrette, 
and contains a sponge charged with some pungent drug. 
Through the damp sponge pass two electrodes, and it is 
Claimed that when the b ttle is opened the battery 
sets up its action and tends to throw off the vapor in great 
volume. While’ I am not prepared to speak with any positive- 
hess as to the degree to which the use of electricity is beneficial 
in this instance, I can say that the remedy is highly effective 
When applied to an aching head or a surcharged nose and throat. 

be inhalation of the vapor produces a free flow of water from 
the eyes and gives almost instant relief. There ought to bea 
800d sale for this little apparatus, if only for its novelty, and I 
Understand it is quite in demand. The New York agent is Mr. 
&. 8. Evans, of 22 Park Place, this city. 

In conversation with Mr. C. B. Hotchkiss, I learn that Day’s 

cables are more in demand than ever. The facilities 
of the factory are pushed to the very utmost, and I should not be 
at all startled at hearing that an increase of manufacturing plant 
bad been found inevitable. Mr, Hotchkiss has added to the num- 


The batteries are all concealed 
within the frame of the clock, so as to avoid the stringing of 
obtrusive wires, and they are of the simplest form, requiring 
Another important point 
is that these clocks are sold outright, the same as any ordinary 
clock, and can be obtained at the sales-rooms in this city or at the 
Chicago office. Itis worth while to pay a visit to the head- 
quarters bere. A great manyrich and elegant designs in all 
sizes are shown, ranging from the mantel clock up to the massive 


advertising, etc., and that the payment of these accounts would 
very nearly exbaust the available funds. The Baltimore & Ohio 
Company having refused to pay its first assessment because it was 
not satisfied that the Western Union had given a correct account 
of its mileage, Commissioner Gibbens said there was no connec- 
tion between the two cases, and the Baltimore & Ohio would have 
to pay anyhow. 
The Passaic Chemical Company, of Newark, with offices at 85 
John street, despite all rumors to the contrary about Standard 
Oil monopoly, is still in the ring with a first-class brand of sul- 
phuric acid, to which it invites the attention of the electrical com- 
mupity. 
Mr, A. B. Laurence has just published, from his office at 82 
John street, a partial list of concerns that have bought the Under- 
wood cotton-leather belting. It would fill a column of my notes. 
ww. a 








NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Boston, March 14, 1887. t 

The authorities of Nashua, N. H., have decided to have the 

streets of that city lighted with electricity, 

The Somerville (Mass.) Electric Light Company has been incor- 

porated, with a capital stock of $20,000. 

Electric lights were introduced in Brunswick, Me., on the even- 


its system in the Parker House, Boston, and the insurance com- 
panies have, in consequence, reduced their rates on that hotel 5 
per cent., a saving to the proprietors of nearly $500 per annum. 


Messrs. F. J. Sawyer and Edward Blake, who have been associ- 
ated with Mr. H. McL. Harding, late New England agent of the 
| Sprague Electric Railway and Motor Compauy, were recently ap 
| pointed agents for the Sprague Company for the New England 
States, Mr. Harding having accepted the position of general 
agent for the company, with headquarters in New York City. 

The authorities of Salem, Mass., have appointed Mr. 8. H. 
Curwen electrician and manager of the fire-alarm system re- 
cently installed in that city, 

Advices from Providence, R.J., dated March 8, set forth : 
that the committee on underground wires reported to the City 
Council, on Monday night (7th), recommending that all the city’s 
electric wires in the close fire district be put under ground, and 
the appropriation of $30,000 for the purpose. 

The projectors of the Enos electric railway system, which is 
eminently a Boston system, are to be congratulated on the pros- 
pect of speedily having a road on which to demonstrate what they 
can do, It will be in Los Angeles, Cal., and it is expected that 
part of it will be running within six months. 

Mr. Thomas J. Mayall, the well-known inventor, has now on 
exhibition on State street, Boston, his systems of cable, electric 
and pneumatic railways—a most unique and interesting exhibi- 
tion. It is not a public exhibition, but 1s shown freely to railway 
men and others who might be interested. A number of railway 








ing of March 10. Several stores were illuminated witb arc lights. 
The Cambridge Electric Light Company has elected the follow- 
ing-named officers for the ensuing year: President, Charles Bul- 
lock; treasurer, L. M. Hanoum; secretary, J. E. Burgess;gsuper- 
intendent, E. H. Mullicken. 





men have seen these systems, and, it is stated, were outspoken in 
their approval, and even admiration, of them, 

The Armington & Sims engine is now being manufactured in 
England, Canada, Germany, Norway and Sweden, and negotia- 
tions that have been pending in France have reached a satisfac. 








The Schaefer Electric Light Company, of Cambridgeport, 
Mass., reports being behind orders on its incandescent lamps. 

At a recent meeting of the Newton, Mass., Aldermen, an order 
was adopted authorizing a contract with the Newton Electric 
Light and Power Company to furnish 30 arc-lights from April 1 to 
June 1, twenty nights in each month ; and from the latter date 


tory settlement, and arrangements will soon be effected with two 
leading French firms. 

The question is frequently asked, Why is it that many local 
electric light companies permit their arc-light globes to remain 
covered with dust and dirt so long; sometimes it is the commer 
cial light, but most frequently it is the case with the street light ¢ 





71 arc-lights (an increase of 39) for the period of one year— 


The following is a statement of the earnings, expenses, con- 





148 


THE ELECTRICAL WORLD 





‘ MAaRcH 19, 1887, 





— 





struction and subscribers of the Erie Telegraph & Telephone 
Company for the quarter ended December 31, 1886 : 


Quarter Dec. 31 1 
Gross earnings........... . Sabie 8s 0s pdies vo same's $137,409.27 
Gross expenses. ...........0545. ba peeNh tia wdhe opies 05 296. 
Net earnings.............. . Erk s ea Ve Eee sb¥es be $44,111.13 
cto acsusba lined tb cokecsandextines ene 8,819.78 
Earnings above all disbursements.... ........... . $35,201.85 
ES ECS TAI Sd a RE ee ree 24,000.00 
EE ES ee ee Sddecvieekins «-. $11,291.35 
ED ESOT OE ET Oe 41,670.97 
Total surplus ...... eis ae 1 8 pf Re aa ” $52,962.82 
Number of subscribers connected’ Sept. 30, 
INS Beis erie ohio a neinge st p.040ee ea 9,278 
Added during the quarter................... 238 


Total number connected Dec. 31, 1886.... 9,516 
’ The Boston Herald, evening edition of March 12, contained the 
following telephone itenis. 

Bell telephone was dull and off a point to 220. 
earnings of the company are, in round numbers: 


The latest net 


I Ss TCU S Sb hc e's 6h. 00 bb bas UUWES 0 6 ve $106,000 
A tine 6s node 2640 oh 06 0s on ceneetees sess 231,000 
February, 1887....... SS Pg Se SR ie RRC AE SE 232,000 

EE MOO WUOUGUD DS cc cc ccc cdareeeccesevet bes $569,000 
ne a de EELS PO OP EC aay peers 2,276,000 


which is equal to nearly 23 per cent. on the capital stock. And 
the company is paying nearly 3 per cent. per annum for legal ex- 
penses, These ought soon to be lessened and add something to the 
net. It‘would not be surprising if the company should be found 
earning at the rate of 25 percent. on its stock before the year 
closes. 

A private sale of 25 shares of People’s telephone stock has been 
made at $10 per share. 

The George F. Blake Manufacturing Company, of this city, 
stand among the most prominent of New England concerns, ana 
the pumps made at their works are found all over the world. For 
the las‘ eight years the office of the company has been at No. 44 
Washington street, buta remvval will be made to more spacious 
quarters at No. 118 Federal street. The new store is 60 by 110 
feet, and the company will have some 13,000 square feet of space 
including a well-lighted basement. The elevator will be run by 
electricity. The company will carry a larger assortment of 
finished pumps ready for shipment than ever before. W. I. B. 

PALMER, Mass., March 9, 1887. 

The following from the Boston Globe of March 8 will be of in- 
terest : ‘‘ The announcement at Palmer last evening that a com- 
pany had been formed for the purpose of lighting the streets of 
the town by electricity caused great surprise. A company was 
formed at the office of Hon. Charles L. Gardner, to be known as 
the Palmer Electric Light Company, with a capital of $30,000. 
The following officers were elected : President, John F. Heery ; 
vice-president and treasurer, Dr. J.J. Flynn; clerk and secre- 
tary, W. W. Leach. The par value of shares will be $10 each, 
and the work of constructing the plant will be pushed rapidly to 
completion.” The plant here spoken of will be used for commer- 
cial as well as for street lighting. It will furnish arc as well as 
incandescent lights, and will start with 30 arcs and 250 incandes- 
cents. Mr. Heery has been a very active promoter of electric- 
lighting, having started plants in Hoboken, N. J., Knoxville, 
Tenn., Chicago, Ill, and other places, and he has several new 
stations ‘‘on the way.” Itis said that he has not altogether de- 
cided on the nature of his electric plant for Palmer, but the build- 
ing and steam plant are now being put up. 








PHILADELPHIA NOTES. 


PHILADELPHIA, Pa., March 12, 1887. 

It is daily more pleasing to note the rapid progress which char- 
acterizes the development and practical applications of electricity. 
And it tends to excite our awe to see innumerable hands almost 
playing with an apparently unlimited power, of whose essential 
nature we are all profoundly ignorant. We not only talk, read 
and write with it at incalculable speed that annihilates distance, 
tut we harness it and make it draw our carriages and work our 
machines, relieving the weary muscles of man and beast, and 
thus utilizing the unexhausted energies of mind in managing ma- 
chinery. In the medical, chemical, artistic and mechanical 
spheres we secure its own wonderful powers and virtues, and 
cause it to intensify and regulate the powers and virtues of all 
nature. We once thought of ether as the common medium of the 
quite distinct phenomena of light, heat and electrical dynamics; 
but now we apply electricity to the production of light, heat and 
power of a degree before unknown. Philadelphia is not behind 
her sister cities in any form or phase of this wonderful develop- 
ment, and in showing the practical side of this poetry. 

One of the most welcome and best appreciated novelties in the 
utilizing of electric power is that of the Edgerton Electric Motor 
Company, whose headquarters are daily visited by great numbers 
in the interest of science, art and commerce, at the northeast cor 
ner of Thirteenth and Market streets, rooms 1 and 2, second 
floor. Its vast possibilities are demonstrated by the present mode 
and extent of its application to light machinery. Its perfectly 
steady and easily regulated power are aptly shown in the great 
number of motors attached to sewing machines alone. Certainly 
its beneficent utility can be nowhere better employed. The days 
of aching backs, paralyzed limbs and desponding spirits among 
sewing girls are ended, Cheerful minds and deft fingers may now 
develop their highest skill, conscious of being served by a power 
that Jays hold on infinity, The foot now only finds a little pleas- 
ing exercise in a gentle pressure which starts and regulates the 
motion of the needle, varying from the slowest rise and fall, that 
that may be instantly suspended at any altitude, to the rapid flight 
that almost defies visual perception. The attachment is an 
ornamental metallic cylindrical cap, placed on the machine table, 
about a foot from the needle arm, of 4 to 8 inches diameter, 5 
inches high, with the wires neatly and safely out of the way. 

Its weight for different applications, as at present utilized, 
ranges from 14 to 200 Ibs. The sewing machine uses a motor 
capable of applying ,', horse-power. Two months ago seven of 





these motors were attached to the machines of ©. C. Hancock & 





Co., at Fourth and Market, the largest Philadelphia neck scarf 
manufacturers, They speak of its success in the very highest 
terms. In the midst of their initial labors here, getting settled, 
and perfecting their apparatus, the company have, with almcst no 


4 | effort, put up for different establishments 200 motors since Nov. 


1. They have constructed one two horse-power motor, and are 
about to make one of 10 horse-power. They say it is perfectly 
feasible to build and control perfectly a motor of 200 horse-power. 
A gentleman visiting these rooms to-day spoke of the entire suc- 
cess of a 40 h. p. motor in a big grain elevator at Lancaster, Pa. 
The producing power of this company has just been greatly en- 
hanced by the organization of the H. B. Sharp Manufacturing 
Company for the construction of these motors, to commence oper- 
ations on Monday, the 14th inst. While this will add a new in- 
dustry to Philadelphia, it will serve to aid iu meeting the grow- 
ing demand for these useful machines, Professor Edgerton, the 
patentee, gives his personal supervision to the scientific depart- 
ment at the home office here. He is widely known to the electrical 
fracernity. 

By April 1 the plant of this enterprising company will be 
thofoughly established, and their descriptive catalogue be ready 
for distribution ; at which time the writer will be enabled, by 
their courtesy, to give your readers many more interesting par- 
ticulars, which are now withheld at their request. 

The weekly transactions of Charles A. Schieren & Co., at 416- 
Arch street, in the sale of electric leather belting, prove that for 
steady and smooth runnivg, and imvariable tension, it is fully ap_ 
preciated by those who have occasion to generate or transmit 
electrical power. 

The insulated electric wires, cordage and cables, the lead in- 
cased wires and cables, flexibiecordage and anti-induction cables 
of Alfred F. Moore, of 200, 202 and 204 North Third street, are 
finding a rapidly increasing demand, which promises a thriving 
future for those staple products. 

The Philadelphia branch of the Okonite Company, located at 
Fifth and Locust streets, called the Novelty Electric Company, 
reports a good current business 1n its insulated wires and cables. 
Competition in these lines can only stimulate the production of 
the best qualities. 

The agency of the Callender Insulating and Waterproofing 
Company, at No, 442 Library street, is meeting with very encour 
aging success, Their method of waterproofing appears to bear 
the test of a very widespread and varied practical use. 

Camden is just now discussing the completed organization of 
the Kitson Electrical Company, which filed its articles yesterday 
in the Camden County clerk’s office. Its capital stock is $300,000. 
The present stockholders and corporators are Geo. L. Kitson, 
John G, Schmidt, Leonard R, Fletcher, G. E. Schlegelmilch and 
Jas. T. Maxwell. 

An important movement is on foot for the organization by 
telegraphers and electricians of a social and scientific club in 
Philadelphia. The initial meeting was held on Monday evening, 
the 7th inst., where, after the appointment of Mr. J. B. Fleshman 
to the chair, and an enjoyable evening spent listening to 
music, the plans for organization were discussed. A committee 
of five on constitution was appointed, to report at the adjourned 
meeting to be held on March 19, at Spartan Hall. This move- 
ment originated in the office of the Baltimore & Ohio Telegraph 
Co., at 227 Chestnut street, but in the notice for the adjourned 
meeting all telegraph operators, electricians and others friendly 
to these interests, are cordially invited to attend. There seems 
to be every prospect of a strong, respectable organization. 
Before this step was taken a few Philadelphians had joined the 
Electric Club, in New York. Nowthey may enjoy all such ad- 
vantages at home. 

Quite a wordy war took place in Councils yesterday over an 
ordinance granting permission to the Penn Company to lease its 
undergrouud conduits for electric purposes and for pneumatic 
tubes. After some personalities in the Select Council as to rela- 
tionship with the Western Union Company the ordinance was 
passed there. It then came upin the lower chamber. A com- 
munication was read from the Keystone Electric Lightand Power 
Company, protesting against the passage of the Penn ordinance, 
as it was claimed its passage would give the latter a monopoly 
over the streets of the city. Mr. Abrams claimed that the Key- 
stone Company’s complaint was founded upon its inability to ob- 
tain the privileges that had been conferred upon the Penn Com- 
pany. He stated that the Keystone represented the Standard Oil 
Company, which had acquired control of all the existing electric 
light companies in the city. Mr. E. A. Anderson offered a pro- 
viso that the Penn Company file a bond with the City Solicitor to 
pay to the city 5 per cent. of its gross receipts. Mr. Smithers 
favored the proviso, but Mr. U. C. Smith declared that the gen- 
eral ordinance imposed sufficient taxation, and if greater burdens 
were placed upon the underground companies it would prevent 
the overhead wires from going under ground. Mr. Fow said the 
general ordinance exacted a tax of $80 a mile on all conduits 
owned by the Peon Company, and he thought it was sufficient. 
Mr. Roberts presented an amendment to permit Councils to re- 
voke all privileges without giving the Penn Company notice of 
the same. This was adopted, Mr. Purnell afterward moved to 
reconsider the vote by which the amendment was adopted, and 
the motion was carried after a desultory debate. The hour of 
seven having arrived, the bill went over under the rules. D. 


PENNSYLVANIA NOTES. 


ALTOONA, Pa., March 10, 1887. 


On Monday, March 7, the Edison electric light plant, which 
was built and has for the past three months been operated by the 
F. 8S. Marr Construction Company, of Lewisburg, Pa., was 
transferred to the local organization known as the Edison Elec- 
tric Iuminating Company of Altoona, Pa., of which Mr. J. A. 
Lauder 4s president and Mr. A. J. Anderson secretary and 
treasurer. This plant has been eminently successful from the 
start, not the least accident having occurred to interrupt the 
regularity and steadiness of the light. As a consequence the num- 
ber of patrons has nearly doubled since the light was first turned 
on. The lamps are used in stores, private residences, hotels, 
churches, etc., as well as in the offices and part of the locomotive 
shops of the Pennsylvania Railroad. Eleventh avenue and the 
Twelfth street bridge are also exclusively lighted by this com- 

















pany, The demand for new contracts still continues, although 
the capacity of the station (8,300 lights) is already very nearly 
reached. In fact, new buildings and additional machinery are 
now under consideration. 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
CuicaGo, March 12, 1887, { 

I saw this week the handsomest piece of electrical machinery, 
in the way of power-producing apparatus, to be found in this 
country, or in the world, for that matter. This is a 250 h. p. 
generator, manufactured by the Van Depoele Company and de- 
signed for the electric road at Montgomery, Ala. This machine 
is now set up in the Van Depoele factory here, and when I saw it 
was running twelve of the Montgomery motors. The machine js 
a monster, and it is so nicely proportioned and highly finished 
that the beholder is at once struck with its beauty and symmetry, 
The iron base of the machine is exactly nine feet long and its 
greatest heights fifty-three inches. It is seven feet wide, mea- 
suring from the extremity of one bed to the extremity of the 
other, and the pulley projects another fourteen inches. The 
pulley is three feet in diameter. The  electro-magnets 
are two feet by three feet by two feet. The armature 
is three feet four inches long and twenty-eight inches in diameter 
and contains only three pounds of wire per horse-power. With 
only three ampéres in the fields, and running only 350 revolutions 
per minute, the machine easily gives 450 volts. The machine js 
to run in practice at only 350 revolutions and will at that speed 
give an E. M. F. of 500 volts and an intensity of current of 450 
amptres. We know, of course, that a large magnet is more cheaply 
excited than a small one, yet itis surprising to learn that this great 
machine is as easily excited as a 60-lighter. Another noticeable 
feature is the comparative slowness with which the big armature 
revolves, It was expected that it would be necessary to drive the 
machine at about 450 or 500 revolutions, but 350 revolutions is 
found to be ample speed. The machine has been running and on 
exhibition at the factory all the week and has been visited bya 
good many street railway men and other interested persons. The 
president of. the most successful cable road in the country said 
when hesaw it: +‘ Iam surprised; I did not think you had got so far 
along with electricity.” The machine will be shipped to Montgom- 
ery on Monday together with twelve 10 h. p. Van Depoele motors, 
When set up in the street railway company’s station at Montgom- 
ery the big generator will furnish current for fourteen 10 h. p, 
motors and four 20h. p. motors. The cars on the Montgomery 
road will be lit by electricity. 

The bill to repeal the telephone low-rate law, which passed the 
Indiana House of Representatives by a large majority, passed to 
a third reading in the Senate, and if that body had been in a 
normal condition would have undoubtedly gone clear through. 
You know what an exhibition the Indiana Legislature has made 
of itself this winter over the election of a United States Senator. 
You also know that the intense partisan feeling which this contest 
developed resulted in a deadlock in the Legislature, and it is un. 
doubtedly the result of this deadlock, produced by the causes men- 
tioned above, rather than any real hostiiity to the bill, that the re- 
peal measure was stranded in the Senate. This leaves the tele- 
phone business in Indiana in the same condition that it bas been 
tor the last two years. Several other bills regulating telegraph 
business and calling for a tax on telephones also failed to go 
through. 

The United Lines Telegraph Company in Indianapolis have 
moved to South Meridian street, where they have fitted up a very 
nice office. They havea nice clean battery room in the basement, 
and an operating and receiving room on the ground floor. This 
puts the Western Union, Baltimore & Ohio and United Lines 
side by side in Indianapolis. 

The Chicago Office of the Fort Wayne Jenuey Electric Light 
Company have just sold 60 lights (increase) to the Merchants 
Electric Light and Power Company, Danville, Ill.; 30 lights to 
William Webner for one of his panoramas; an incandescent plant 
of 100 lights to a Muskegon, Mich., saw-mill. 

I am able to give you the terms of the purchase of the United 
Telephone Company by the Missouri & Kansas Company. The 
latter company pays $210,769 in capital stock, the stockholders 
of the United Company paying all outstanding liabilities by the 
purchase of treasury stock at par. This plan necessitated an in- 
crease in the capital stock of the Missouri & Kansas Company on 
$250,000. The American Bell Company accepts 35 per cent. on 
the increase. The stock of the Missouri & Kansas Company is 
now held at $85 per share. 

Mr. Stockwell’s patent coils for neutralizing induction have 
given such good results that the Missouri & Kansas Compapy 
have decided to put them in general use. This company is build- 
ing a second line of hard-drawn copper wire from Kansas City to 
St. Joseph. 

The Mutual Union Telegraph Company yesterday sent two 
stock orders from Chicago to New York, and they were both re- 
turned executed in three minutes. This was not over a private 
but a public wire. Has this ever been beaten ? 

Col. 8. G. Lynch, broker, 146 La Salle street, Chicago, fur- 
nishes me the following telephone stock quotations : 








og | SERS RRR AP ae CeO Be. aR $155@$157 
CN ris iS Vedele sti Te See hha ibe les io 538q@ 54 
I tein ci wnciinssiis uh sheen s donnie’ ein uidbaaeeats 75 400 
alg EE RA ge IEEE et, Pe 2 20@ 2 
IR ies eae BIR gic REL eG RRS Oe 80@ 85 
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THE TELEGRAPH. 


The Electric Bulletin Company, of this city, went out of 
business Saturday last. It has been sending gossip over the 
financial telegram tape. 

Western Union Finances.—The directors have decided no 
to recommend any dividend at present. They have also decided 
that new stock to the amount of $1,200,000 be issued and that 
the former scrip dividend be funded. The estimated net revenue 
for March quarter is $750,000, or $300,000 less than for the like 
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quarter in 1886. The “ surplus,” however, is placed at $6,778,- 
340, or $1,769,652 more than on April 1, 1886. 

Funding Guaranteed Stocks.—The Western Union Com- 
pany thicks of funding the guaranteed stocks and bonds of prop- 
erties under its control, American Cable, Gold & Stock, Mutual 
Union, etc. It is said that about $30,000,000 of new bonds will 
be necessary for the purpose. 

New Telegraph Officers.—The stockholders of the New 
York and New England Telegraph Company held their annual 
meeting last week, and elected the following officers: President, 
J. W. Kirk ; Secretary and Treasurer, C. 8. Shivler ; Direc 
tors, W. C. Humstone, D. Doren, J. B. Berthoif, G. W. Atkins, 
J. W. Smutts, T. T. Eckert, Jr., and G. A. Kerr. The Marine 
and Inland Telegraph Company, a corporation closely allied to 
the above, also held the annualelection, and the same officers were 
chosen, with the exception of Messrs. Kerr and Eckert, whose 
names do not appear in the new Board of Directors, which con- 
sists of only five members. 

Wires in Long Island City.—President Johnson, of the 
Long Island City Police Board, was notified on March 10 that the 
Western Union Telegraph Company had threatened to cut the 
telephone wires used by the city, on the ground that they in- 
terferred with the company’s telegraph wires. He issued an order 
to the police to arrest any one interfering with the city’s tele- 
phone wires, and when linemen of the telegraph company at- 
tempted to cut the telephone wires they were threatened with 
arrest. After some discussion it was agreed that the telegraph 
company should reset the telephone wires and inconvenience the 
city as little as possible. 

A Paradise for Messenger Boys.—Intense excitement has 
been caused among the younger class of Washingtonians by the 
Baltimore & Ohio’s latest experiment in that city. That is the 
importation of a dozen Australian ponies for the use of the Balti- 
more & Ohio messenger boys. The ponies arrived last week, and 
since then the boys of the city have gone wild over them. Allday 
long Fourteenth street, in front of the B. & O. building, has been 
turned into a primitive stable, where the ponies stand waiting for 
a messenger to mount and ride away on anerrand. The ponies 
are tiny things, beautiful and gentle. They are saddled and 
bridled ready fur use, with a rubber coat or covering strapped on 
behind the saddle, in event of rain. Since their arrival the B. & 
0. has been overrun with boys who want to be messengers, and 
are willing to work for nothing just to be able to ride one of the 
ponies.—Boston Herald. 





THE TELEPHONE. 

Bell Dividend.—The Bell telephone dividend of $3 per share 
has been declared as usual. The annual meeting takes place 
March 29. 

Acoustic Telephones.—The Dirigo Acoustic Telephone Com- 
pany, of Portland, Me., Mr. H. Lunt, of Quincy, Mass., president, 
has been organized, with a capital stock of $100,000. 

A Wireless Telephone.—Mr. C. E. Egan, of the Egan 
Electrical Manufacturing Company, Cincinnati, is working on a 
system of telegraphic and telephonic communication by means of 
earth currents, aispensing with wires. 

New York Telephone Charges.—Senator Cullen’s bill, 
reducing telephone charges in New York and Brooklyn to $6.50 
per month, was favorably reported on March 10, by the Senate 
Cities Committtee. Other low rates for the State at large are 
suggested. 





Canadian Opposition.—A special from Montreal, dated 
March 14, says: ** Thomas Wallace, of New York, is here for 
the purpose of organizing an opposition to the Bell Telephone 
Company. Luca] companies will be formed in the principal cities 
and towns of the United States and Canada.” 


Por Destroyed Trees.—A dispatch from New Orleans says : 
“Judge Monroe has rendered a decision against the Great South- 
era Telephone and Telegraph Co. Five thousand dollars dam- 
ages was asked by the widow of J. L. Tissot for the destruction 
of trees, etc., by defendant’s employés. Judgment for $750 is 
given.” 


The Government Suit.—A special dispatch of March 14, 
from Boston, says : The government began its suit against the 
Bell Telepbone Company, in the United States Circuit Court, this 
morning, before Judge Colt. The suit is to annul two patents 
held by A. G. Bell, on the ground that he was not the original 
inventor, and that the patents were fraudulently obtained. The 
defense moved to be allowed to demur and plead at the same 
session. The sitting was adjourned pending Judge Colt’s decision 
on this point. The counsel for the government were ex-Solicitor- 
Genera] John Good, William C. Strawbridge, of Philadelphia, 
and Jeff Chandler, of Washington; for the telephone company, 
J. J. Storrow and Chauncey Smith. 


Newark, N. J.—The Domestic Telephone Company, of this 
city, passed yesterday, says the Newark Journal of March 4, into 
the hands of a number of gentlemen who are friendly to the New 
York and New Jersey Telephone Company. The offices of the 
company will be on the top floor of Firemen’s Insurance Company 
Building, corner of Broad and Market streets. The following 
officers were elected : Melville Eggleston, of Elizabeth, president; 
James M. C. Morrow, of Newark, vice-president; Gen. C. H. 
Barney, of New York, secretary and treasurer. These officers, 
with Elias F, Morrow and Geo. M. Ballard, of this city, will com- 
Prise the board of directcers. W.H. Bush, a gentleman of wide 
Xperience in the telephone business, has been elected superin- 
tendent. The price paid was $200,000. 


The McDonough Claims.—In the old interference case be- 
tween J. W. McDonough, Elisha Gray, T. A. Edison and Alex. 
ander Graham Bell, Mr. McDonough has filed with the Commis- 
‘loner of Patents a petition asking for an order reopening the inter- 
ference and for leave to furnish further proof in regard to the 
°perativeness of his telephone. Upon receiving this petition an 
order was made by the Commissioner directing that ali the parties 
‘0 the proceeding should be served with notice of the pendency of 

Petition, and that final hearing and disposition thereof would 
Made on the 17th inst., at 12 o'clock noon. In this case 


McDonough was awarded priority of invention by the Examiner 


in Chief of Interferences to the telephonic receiver, but this 
decision ;was subsequently reversed by the Commissioner. 

A Romance of the Telephone.—A few days since Mrs. 
George Smithers, wife of an overseer of the United States Bunt- 
ing Company, of Lowell, while shopping in that city, stepped into 
a store to telephone her husband in regard to some purchases. 
While the conversation was going on, another lady customer 
caught the name of Smithers, and seemed deeply interested. As 
soon as Mrs. Smithers left the store the lady called up Mr. 
Smithers, asked him a few questions, and the result was that he 
came to the store to see her. They were a long-severed brother 
and sister. Mr. Smithers has been in this country only about a 
year, whereas his sister left England 15 years ago, when she 
married. Since that time she has been twice a widow, and Mr. 
Smithers had lost track of her entirely, not being aware of the 
name of her present husband. The lady was visiting some rela- 
tives of her husband in Centralville, and happened to be in the 
store at the same time as Mrs, Smithers. 


Patents in Canada,—The Bell Telephone Company’s of- 
ficials say that a great deal of unnecessary importance has been 
attached (through misleading reports sent from Ottawa) to the 
last decision of the Minister of Agriculture, voiding the Blake 
transmitter patent. This was not an original patent for a trans- 
mitter, but only for an improvement on its method of construc- 
tion, and is only one of the numerous patents held by the com- 
pany on this class of instruments; and the setting aside of this 
does not by any means allow the public to manufacture or use 
Blake transmitters, and will make no difference whatever to the 
company. The decision was given on evidence put in two years 
ago, and was anticipated by the company, which did not contest 
the case at all. In the case of the Edison patents, after al’ the 
evidence for the petitioners had been beard, the Bell Company’s 
counsel moved to have the case dismissed without the necessity of 
bringing forward evidence for the defense, on the ground of ab- 
sence of proof. The minister stated that he would consider this 
and announce his decision on this point in a few days.—Guelph 
(Can.) Herald. 








THE ELECTRIC LIGHT. 


Southbridge, Mass.—The American Optical Company has 
put in a 30-ligbt arc plant of the Ball unipolar system. 





Spain,—The Spanish government is equipping its new men-of- 
war with the electric light. 

Paris.—The Municipal Council of Paris has decided to have 
about 2,000 incandescent lamps fitted up in the Hotel de Ville. 


Kington, Pa.—Mr. Q. L. Newell is prominently connected 
with a movement to establish an electric light plant at Kings- 
ton, 

The Aldrich, New York.—The fine new Aldrich Building 
on Broadway is to have a 2,600-light plant from the Edison Com- 
pany. 

Decatur, I11.—The Decatur Electric Company has been 
organized by G. D. Randolph and others, with a capital stock of 
$25,000. 

Olney, U1).—The Olney Edison Electric Light Company has 
been incorporated by H. M. Hall and others, with a capital stock 
of $10,000. 

Anthony, Kan.—The Anthony [Illuminating Company has 
been incorporated by T. H. Stevens and others, with a capital 
stock of $100,000. 

Harrisburg, Pa.—The Excelsior Electric Company of Har- 
risburg, Pa., has been incorporated by G. W. Shank and others, 
with a capital stock of $40,000. 

The Elmira Reformatory is to be lighted, under contract 
now open, by electricity, about 30 arcs and 1,700 incandescent 
being required. Bids were to be opened on the 15th. 

Downington, Pa.—It has already been mentioned in these 
columns that an electric light plaut is to be put in at Downing- 
ton. Messrs. H. B. McFarlan and 8. A. Block are interested. 

New York Steamships.—It is stated that a line of steam- 
ships now being built on the Clyde for a New York firm, to trade 
from this city, will be lighted throughout by electricity. 

New Orleans.—The method of running wires on high towers 
bas been under consideration in New Orleans, and has received 
the indorsement of the Board of Underwriters and insurance 
officials. 

Lighting the Panama Cana!.—M. de Lesseps is reported to 
have stated in Berlin recently that the use of the electric light on 
the excavation at the Panama Canal has expedited that work two 
or three years. 

Geneva, N. Y.—Ata polling, on March 2, of the citizens on 
the question of electric iight or gas, the Brush-Swan systein re- 
ceived 179 votes, while gas received only 9. Genevans know a 
good thing when they see it. 


Secondary Generators in France.--A verdict in favor of 
Gaulard & Gibbs against Zipernowsky, Deri & Blathy having 
been given at Tours, France, the case was appealed lately to the 
higher court at Orleans, which has upheld the decision given 
below, and fixed damages. 


Greenport City, N. Y.—Articles of incorporation have been 
filed at Albany, and in the county clerk’s office, incorporating the 
Greenport Light and Power Company, with a capital of $12,000, 
The incorporators are G, F. Tuthill, 8. E. Fish, C. Hartley, J. 
Carley and W. F. Hammond. It is proposed to purchase a new 
boiler, engine and incandescent machine, and to add these to the 
are system, 


For the Elevated Roads.—A special dispatch of March 
10 from Albany says: Assemblyman Kunzman last Friday in- 
troduced a bill to compel the elevated railroad companies of New 
York and Brooklyn to place electric lights on their structures at 
distances of 300 feet. The character of the bill struck the com- 
mittee on railroads so forcibly that an adverse report was handed 
in to-day and the bill killed. 


Portland, Me.—The new works of the Portland Stoneware 
Company have been built on an enlarged scale. This is one of 
Portland’s important industries, and its establishment is said to 








be the largest of its kind in New England. Illumination by night 
is provided by an electric lighting system supplying 120 ircan- 
descent lamps. The dynamo is run by a reciprocating engine of 
a new design, compact, occupying a space of about two feet 
square on the floor, and capable of 400 revolutions a minute. 


A Brooklyn Edison Company.—-For the purpose of man- 
ufacturing, using and selling electricity, electrical and mechanical 
apparatus in that city, the Edison Electric Iluminating Company, 
of Brooklyn, has been incorporated with a capita] of $500,000, 
divided into 5,000 shares. The trustees are: Eugene Crowell, 
Spencer Trask, Charles E. Crowell, Wm. D. Sargent, George W. 
Nash, Charles F. Bound, Edward H. Johnson, Charles E. Chin- 
nock, John C. Tomlinson, Wm. H. Richardson and Sigmund 


APPLICATIONS OF POWER 


A Significant Visit.—The Boston Aldermen have paid a 
visit to Scranton, Pa., to see the successful Van Depoele road in 
operation there. The Boston West End Syndicate has also been 
examining the road, and it is likely that Boston will very soon 
see some practical electric street railway work on a large scale. 


Rapid Transit Commissioners.—Mayor Hewitt has named 
Horace K. Porter, Jackson 8. Schultz, Walter Stanton, William 
E. Worthen and E, Ellery Anderson as Rapid Transit Commis- 
sioners for New York City, to determine what increased facilities 
for rapid transit are needed in this city, and to lay out the neces- 
sary routes, 


Boston, Mass.—The first electrical railway in Boston will be 
started over in the East Boston Sugar Refinery Company’s yards, 
runving from the water front up into the refinery to convey 
sugar in bulk. The motive power will be an Armington & Sims 
Company’s engine, and the dynamo will also be used to run in- 
candescent electric lights in the night. 


Fulton Strect, New York.—The Jarvis Engineering Com- 
pany, Boston, Mass., has received the contract for the steam 
plant to furnish power to the Fulton Street Electric Railway, 
New York City. It will start with one steel tubular boiler set 
with the Jarvis furnace, to burn screenings for fuel, a 100 horse- 
power Armington & Sims Company engine, heater, pump and 
injector. . 

A Neat Combination.—At a new store in Boston a 10 
h. p. Sprague motor is being used to pump 200 gallons of water 
per minute a height of 91 feet to a tank on the roof, from which 
the water supply for four bydraulic elevators is obtained. The 
motor is doing admirable work, and the tank system insures an 
even and steady power for the elevators that could not be ob- 
tained from the strect water-main service. 

The Baxter Motor, made by the Baxter Electric Manufactur- 
ing and Motor Company, of Baltimore, is scoring a big success, 
and is rapidly meeting the demand for light power in the Monu- 
mental City. Ten 2h. p. motors have been put in, and are run- 
ning without any attention from the company, while a number of 
smaller size are also in use. The company has just booked orders 
for two 10 h. p., three 6 h. p. and six 4h. p. motors, all of which 
will be placed within a few weeks. These figures are a striking 
proof of the demand for and popularity of the larger sizes. 


PERSONALS, 


Prof. A. G. Bell lectured last week at Cornell University on 
the telephone and allied inventions, giving an account of his more 
recent work. 

Mr. W. W. Umsted, manager of the Western Union Board 
of Trade office, Detroit, succeeds Mr. R. B. Watson as agent of 
Telegraphers’ Mutual Benefit Association at that place. Mr. Wat- 
son goes to East Saginaw, Mich., to take charge of the A. D. T. 
service there. 

Miss Ellen Stager, daughter of the late Gen. Anson Stager, 
was married last week in London to Lord Arthur Butler, brother 
of the Marquis of Ormonde. The ceremony took place at St. 
George’s, Hanover Square, and was witnessed by the members of 
many noble families, as well as by a large contingent of the 
American colony in London. 

Mr. W. R. Warren.—The death is announced, in the min- 
ing regions of the Transvaal, of Mr. W. R. Warren. He was 
with the Western Union Company for some years as private sec- 
retary to Dr. Norvin Green, and four years ago he became gene- 
ral mavager of the New York Telephone and Telegraph Com- 
pany, which Asa Packer, of Pennsylvania, was backing. He was 
last in this city a year ago. 


























SPARKS AND FLASHES, 


An International Joke.—The telephone is now being in- 
troduced into Switzerland, but the Federal Council have ex- 
pressed a wish that this new medium of communication should 
bear a more distinctly national appellation. It appears that one 
of the members proposed to call it the ‘‘ William Tel-ephone.”—La 


BUSINESS NOTICES. 


A Gereral Invitation is extended to the public to call and 
inspect the Clark dynamo in practical operation at 508 West 
Fourteenth street, New York, from three to five o’clock daily. 

Free to Electric Light Co. or any Engineer,—Enough 
‘‘ Eureka” packing to pack a box, Guaranteed superior to any- 
thing on the market, 75c. per Ib. Hine & ROBERTSON, 

12 Cortland St. 

Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stock of iron and brass machine and wood screws, bolts, 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
in tubing, rod and sheet copper, brass, German silver, steel and 
iron wire, shafting, tools, etc. 


For Cleaning and Polishing Arc-Light Globes and 
Incandescent Shades Nothing Equals “ Silk Sponge 
Pads.”—This novel and handy cleanser and polisher is made of 
silk waste. It removes grease, dirt or stains from glass and other 
smooth surfaces quickly, economically and effectively. By the 
highly polished condition of electric light globes or shades, result- 
ing from the use of the ‘‘ SILK SPONGE Pap,” the full benefit of 
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the pad. . The price is $4.50 per dozen, and may be obtained from 
all electrical supply dealers, or of George 8. Brown, 2,290 Wash- 
ington street, Boston, Mass. 


HISCELLANEOUS NOTES: 


A New Misdemeanor.—A bill has been intruduced in the 
New York Legislature making it a misdemeanor to send district 
messengers to disorderly houses, or to put boxes in such places. 


A New Manufacturing Company.—The Kookogey Elec- 
tric Manufacturing Company, of this city, has been incorporated 
by W. P. Kookogey and others, with a capital stock of $10,000, 
The offices are at 18 Dey street. 

In Capt. Williams’ Precinct:—Capt. Williams’ precinct, 
the Tweuty-ninth, has been designated by the New York Police 
Commissioners as that in which inventors of police signal appar- 
atus may put their schemes toa competitive test at their own 
expense. 

Baffalo Electri« al Society.—At the last meeting of the 
society Mr. W. Finn discussed the principles and practice of elec- 
trical measurements with his well-known skill and clearness, The 
society sustains a severe loss by the removal to Boston of Mr. J. 
Larish, who becomes superintendent of the eastern division of the 
Baltimore & Ohio Company. 

A Valuable Journal,—THE ELECTRICAL WORLD, in a re- 
cent issue, gives a very full report of the recent Electrical Light 
Convention, devoting 48 pages to this and kindred matters. To 
anyone interested in this subject, this valuable journal will be 
found of large interest. The wonderful strides made in this branch 











of applied science within the last few years renders the subject 
matter of this journal of spe importance, giving, as it does, a 
weekly record of electrical progress.— Building. 


A Compliment in French.—Un journal qui fait des pro- 
grés incessants, c’est Tok ELECTRICAL, WoRLD. Rien ne 
démontre mieux la merveilieuse activité qui régne dans le sens de 
la lumiére électrique, du téléphone et du téiégraphe que le 
développement et les progrés du journal Tag ELECTRICAL WORLD, 
depuis sa fondation, il y a treize ans. C’était d’abord une publi- 
cation de quatre petites pages, qui paraissait deux fois le mois ; 
aujourd’hui c’est un grand journal hebdomadaire de 28 grandes 


EvectricaL WorxD, New York; Railway Age, Railway Review 
Chicago ; Railway Register, St, Louis, and a host of others, aj; 
live, progressive and painstaking in their spheres.— Chicagg 
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Trade Review, Gogebic Tribune, Houghton Mining Gazette, Ty 


Journal of Commerce, 


STOCK QUOTATIONS. 


The following list, compiled by Mr. W. H. Baker, membe 
New York Stock Exchange, 16 and 18 Broad street, gives the 











current quotations of electrical stocks : 


pages, En certaines circonstances il se tire méme & 36 pages. Le March 15, 1887. 
numéro qui contepait le rapport de la derniére convention de la Peg oe oy —— a agape 7 
lumiére électrique n’avait pas moins de 48 pages, le plus grand . Digt:.:..... CAD.......+. ae tY; 
numéro qu’un journal électrique ait publié. Tous ceux qui a oe — a i. pepe ¢ eee os?” 90 oa” 
s’occupent d’électricité devraient lire Taz ELECTRICAL WORLD.— | *Com; Tel ...... .20.-.0 cesses ew .' 1 
Le Monde, Montreal. *Gold & Stock... 90 ...... *Southern Bell.. 120 135 
*Inter.Ocean Tel. ie = wows ELECTRIC LIGHT 
In Good Company.—The country is so full of high-toned,| N. Y. Mutual.... 75  ...... *Am, Electric. 50 OBS 
cleanly-printed class and trade papers, that it is a simple matter Ls seeded a". o: @ 2 CEU. 56s edocs seeee. easy. 
for the advertiser to find the medium for placing his wares and| gin @ Atl... 60 66 M cients seo RPT esses ossany 
wants before the public. No country is better supplied with | W. U. Tel....... 754% 4=7556 | eDaft... ........ ..... 
papers, nor with better papers, and it is a great source of national | W. U. Scrip. 70 : SES | en en ARTA: 
pride to witness their prosperity and fine appearance. The most WU Bonds = *Edison Hl, . .3.. 107° 
of these papers make specialties of industries, like the Mining and g carrer ———. ws 
Scientific Press, of San Francisco ; Engineering and Mining| , ** penn 218 219% |*U. 8. I........ 100" 
Journal, of New York ; American Manufacturer and Iron | Am. Speaking... 110 ~ 120 MOTOR. 
World, of Pittsburgh ; Progressive Age, of Philadelphia; Bulletin | Erie............. 28 BO (RDM iets... Cig 
*Hudson River.. 60 a me le 


of the American Iron and Steel Association, Philadelphia; Man- 
ufacturers’ Record, Baltimore ; Chattanooga Tradesman, St. 
Louis Age of Steel, Denver Journal of Commerce, Cleveland Iron 








* These stocks are so seldom dealt in that it is difficult to give prices 
at which they can be bought or sold. The figures given are as near 
as can be ascertained. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED MARCH 1, 1887. 





358,464. Galvanic Battery; J. B. Perreur-Lloyd, Paris, 
France. Application filed Sept. 4, 1886, One of the component 
elements of this battery is based on an essentially new principle, 
which consists in introducing into the pores of a conducting 
body a powerful salt, the slow but constant ulterior decomposi- 
tion of which contributes to the generation of the electric cur- 
rent. 


(1) 358.492. Sealing in of Wires for Incandescent 
Lamps; (2) 358,493. Kegulator for Induction Coils ; 
(3) 358,793. Induction Coil; M. M. M. Slattery, Wo- 
burn, Mass., Assignor to the Sun Electric Light Co. (1) The 
leading in pieces are constructed as follows: Weld together 
tubes and rods s‘de by side, draw the same out until sufficiently 
thin, then divide them into suitable lengths. (2) The mode of 
effecting reguiation here empluyed is the cutting out of succes- 
sive coils or sets of coils of the generator to compensate for the 
successive removal of translating devices from the secondary 
circuit. (8) An induction coil composed of a core of two 
similar parts formed of a series of superimposed sheets of soft 
iron stamped or cut tothe approximate shape of a sem1-rectangle, 
and convolutions of wire wound on the yoke of such parts, the 
same having free arms to receive other helices, 


358,512. Suspended Conductor for Electric Rail- 
ways; C. J. Van Depoele, Chicago, Il. Application filed Oct. 








358,694, TRANSMITTING SIGNAL INSTRUMLNT. 


19, 1886. Improved meansare bere provided for running over- 
head conductors on curves and for insulating them from their 
supports. 


(1) 358,518. Binding Post; (2) 
Pneumatic Interlocking Apparatus; (3) 358.520 
Electric Fluid Pressure Kngine; (4) 358,521 
Klectrically Actuated Fluid Wressure Motor; (5) 
358,713. Electrically Actuated 


Jr., Pittsburgh, Pa. 
Aug. 25, Aug. 80, Aug. 30 and Sept. 7, 1886. 
ing post has a screw provided with an enlarged end which rests 
against the wire, thus preventing cutting or shearing of the 
wire. (2) This invention relates to interlocking mechanism for 
controlling easheieally the pneumatic or other premaes appli- 
avces for moving and setting switches and signals, 

use of an electro-magnet an easily work 
means of applying a motive power ata distance or at a 


provided. Sve illustrations. (4 and 5). 
signals. 
a distant point or station. 


358,592. 
C. L, Clarke, East Orange, N. J. 
1885. This insulator is a flexible tube which can be 


over the conductor in those places where the latter is exposed 


for making joints, or for other purposes. 


358,519. Electro- 


Fluid Pressure 
Motor and Circuits Therefor; George Westinghouse, 
Applications filed respectively Aug. 25, 
(1) This bind- 








1881, and Aug. 7, 1882. (1) The object here is to join the 
two glass portions of the lamp so that when the carbon breaks 
the parts can be readily separated and used again. See illustra- 
tion. (2) Two or more high resistance filaments are joined to- 
gether by electro-plating. 


358,609. Electric Conduit; R. L. Harris. Brooklyn, N. 
Y. Application filed Nov. 28, 1886, This conduit is made 
Em | in cross-section, and it is designed especially to be 
Convenient in the manipulation of the conductors. It is made 





358,599. INCANDESCENT ELECTRIC LAMP. 


—_ or double, and can be constructed to embrace the third 
rail for electric railways. 

358,614. ‘Extension Table Call Bell; J. E. Jobnson, 
Newark, N. J. Application filed Dec. 10, 1886. Means are 
employed whereby a table may be wired and provided with 
push buttons in such a manner as to allow the table to be moved 
to different parts of the room when necessary. 

358,645. Electric Station Indicating A 
L. Bundy, Auburn, N. Y. Application filed 
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arch 9, 1885. 
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(8) By the 
and convenient 
int 
not conveniently accessible from a central stand or station is 
These inventions relate 
to motors adapted to be operated by a fluid to move switches or 
The valve mechanism is controlled by electricity from 


Insnlatieg Tube for Electric Conductors ; 
Application filed te | 23, 
ipped 
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858,520. ELECTRIC FLUID PRESSURE ENGINE. 


Means are provided at a central station for indicating and 
making a record of the points or stations from which signals 
are sent in. 

358,682. Electric Motor; M. W. Long, Harrisburg, Pa. 
Application tiled June 1, 1886. This invention relates to that 
class of motors for operating railway signals, etc., in which a 
pivoted electro-magnet is caused by alternations in its exciting 
current to vibrate between polarized armatures. The inven- 
tion is specially designed to avoid liability of the vibratory 

member to stop *‘ on the centre.” 





(1) 358,599. Incandescent Electric Lamp; (2) 358,- 
600. Incandescing Electric Lamp; T. A. Edison 
Menlo Park, N. J., Assignor to the Edison Electric Light Co. 


of New York, N. Y. 


Applications filed respectively Nov. 28, 


Susan O, Page, of Ravenswood, Ill. Application filed Sept. 2, 
1886. This is an arrangement whereby a thermostat controls 
the movements of a valve. 


358,694. Transmitting Signal Instrument; F. Pearce 
and James Jones, Brooklyn, N. Y. Application filed Dec, 13, 
1886. Devices are employed for operating the circuit-closin 

wheel at two different rates of speed, in order to save time an 

a confusion of signals. See illustration. 


358,753... Method of and Apparatus for Synchron. 
izing and Regulating the Movements of Motors; 
J. H. Rogers, Bladensburg, Md. Application filed Aug. 10, 
1886. This invention has reference to means for synchronizing 
or regulating the movements of rotary motors. It is applicable 
especially to electric motors. 


358,775. Electric Apparatus for Operating Valves in 
Mains; F. B. Graves, hester, N. Y., Assignor to the Elec- 
tric Fire sprees Company, of same place. Application 
filed Oct. 16, 1886. A peculiarly constructed valve operated 
by a motor is provided wherein the regulation of the motor is 
effected by electricity. 


358.778. Duct Conduit for Electrical Conductors; 
G. D. Holt and W. T. McGinty, Minneapo 


lis, Minn. ; said Me- 
Ginty assignor to said Holt. Application filed Sept. 15, 1886. 























858,812. TELEPHONE. 


A conduit comprising a sectional casing and a series of inde 
pendent sectional ducts arrayed within said casing, and the 
several sections of the ducts arranged to break joints. 


358,810. Automatic Mechanism for Straightening 
Raitroad Rails; A. J. Gustin, Boston, Mass. Applicatios 
filed April 2, 1886. Devices are provided whereby an 1 
place in a rail..as it passes through the machine, wil! close 
electric circuit, which will cause the irregular portion to be 
acted on by straightening devices until such portion is straight, 
bo the circuit is broken and the straightening device ce 

act. 


358,812. Telephone; Warren D. House, Kansas City, Mo., 
Assignor by mesne assignments to the House Improved ; 
no Co., of Philadelphia, Pa. Application filed Dec. “ 

886. Broadly, this invention consists in causing electricct® 
rents produ at the transmitter by the sounds to be conv 
to set up molecular vibrations’ in an electrolytic v! o 
body, located at the receiving station, which vibrations, 
ported to the surrounding air, reproduce the original 
illustration. 


ee 


Copies of the specifications and drawings complete of a" f 
the patents mentioned in this record—or of any other patent ¥ 
sued since 1866—can be had. from this office for 25 cents. “i 
the date and number of patent desired, and address Johnston 








358,691. Automatic Electric Fluid Regulator; R. C 
Page and F. H. Soden, Chicago, Ill., said Page Assignor to 





Patent Agency, Potter Building, New York, 
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ALL PERSONS SENDING FOR 

Catalogues or ordering articles advertised in our 

will dous and our Advertisers both a 

favor by mentioning that they saw the 
advertisement in 

THE ELECTRICAL WORLD. 


~ FOR SALE. 


ty-four Knox & Shain Morse Telegraph 
—, entirely new, and 60 of the same make 
pearly as 500 - ei in want of these 
ts will do we addressing 
racing Art Pula © Ra 
ing Agent 4 .R. Co., 
rs Philadelphia, Pa. 


~ WANTED. 


Parties having copies of electrical patents for 
sale, issued since July 1, 1882, and prior to Sept 
1, 1886, will do well to communicate with 8. R- 
§., care THE ELECTRICAL WORLD. State terms 
number of copies, and classes of invention. 


~ WANTED. 


DRAUGHTSMAN—A first-class mechanical 
draughtsman and designer by a large manufact- 
uring company. One who has had experience in 
electrical work preferred. Address, stating salary 
wanted, DRAUGHTSMAN, 

Care THE ELECTRICAL WORLD, New York. 


- WANTED. 


Electric Sewing Machine Motor of low cost 
construction in very large quantities. 
GEORGE C. LEE, 
16 Exchange Place. 


WANTED. 


Foreman in an Electric Manufacturing Shop. 
One who has a knowledge of Dynamo building 
preferred. Address 

















DYNAMIC, 


Care Branch Office THE ELECTRICAL WORLD, 
Congress Street, Boston, Mass. 


WANTED. 


Permanent position by a man experienced in 
all kinds of Wiring. Incandescent work a spe- 
cialty. Address 





W. R. BESSE, 
Greenbush, N. Y. 


WANTED. 


By a young man, a position to take charge of 
an Electric Light Station or locate plants. Is 
able to do all repairs. Address 

H. E., 
Care Western Office THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, II. 


WANTED. 


Young, energetic man as foreman in Motor 
Works. Must be first-class machinist, thoroughly 
familiar with manufacture of all of motors, 
and have some electrical knowledge. Give ref- 
erences, experience and expectations. Address 

PERMANENT, 
Care THE ELECTRICAL WORLD, New York. 


- WANTED. 


Ihave a factory fitted with a complete assort- 
ment of fine machinery, suitable for manufact- 
uring general electrical supplies and especially 
District Messenger supplies. Have a large num 











ber of orders on hand and a constantly increasing 
business. I lack capital to purchase stock at 
close figure for cash and desire a thoroughly re 
liable man with small vapital as partner, or will 
ll to responsible party. Particulars furnished 
upon application. Address FACTORY, 

at Care THe ELECTRICAL WorLD, New York. 


- WANTED. 


The Advertiser, having the Fire Alarm and 
Police Telegraph Business described on page 
119 of this Journal, and having a five line of 
other Specialties, and controlling a large factory, 
‘quipped with the best modern machinery and 

worth $35,000, located in the beautiful 

tnd growing City of Lexington, Kentucky, the 
‘apital of the rich Blue Grass Country, and the 
kiteway to the booming New South, with a very 
S$ and no competition, but much larger 

he can manage alone, desires one or more 

® partners, having a few thousand dollars, 
join him in the business, which is limited only 
the amount of capital and energy engaged in 

* As fine a chance as was ever offered to en- 
tage in a large, permanent and most profitable 

- Contracts pending. This is an op- 
ity to secure a large part of the general 
business in this section. Address 








CHARLES H. HINDS, 
MANUFACTURING ELECTRICIAN. 


Frictioval Electric Machines and Burners for Gas 
Lighting by the Multiple System for 
Public Buildings, etc. 


LIBERAL DISCOUNT TO THE TRADE. 
418 W. Twenty-seventh St., New York, 


Telephone Stocks 


Of all the Different Companies 


BOUGHT AND SOLD ON OOMMISSION 


A 
k d Bonds. 
Care Western Office THE ELECTRICAL WORLD, Ghsengy Eecal Greeks en — 
44 Lakeside Building, Chicago. |S. @. LYNCH, 146 La Salle St., Chicago. 


ELECTIOAL TEST INSTRUMENTS. 


Made by the Electric Manufacturing Co., of Troy, N. Y. 
: GOODS FROM STOCKH IN NEW YORK. 
VITRITE AND LUMINOID CO., Agents, 14 Dey Street, New 


“II ae Js WE. x of “v7 a Ps 


WANTED. 


Active and capable party with a few thousand 
dollars to take an interest in and charge of an 
Electrical Manufacturing Business already well 
developed and paying. Business is capable of 
large expansion. Subscriber is too much occu- 
pied with his other large manufacturing inter- 
ests to give personal superintendence to the elec- 
trical branch, and wishes, therefore, to secure 
the right party who can take entire charge of 
this department and make t independent. 
Address MANUFACTURER, 

















York. 
THE 















DYNAMO BELTING, “2: 
9 LACING. 
Cc er Wire Sewed and Water-proofed, Made in the best possible manner, FROM THE 


VERY CHOICEST LEATHER. Only a very small per cent. of even selected hides 
= used ny _ grade; and from these hides only the heart, or most sulid part, is chosen. Manu- 
actured by the 


PAGE BELTING COMPANY, Concord, N. H., U.S. A. 


Also Manufacturers of all the Staple and Special Grades of Leather Belting, andthe ** Hercules ° 
Lacing, also the “ Patna Brand” Lacing. Send for Catalogue No. 5. 


ORIGINAL “CLARK” WIRE. 


Insulation Guaranteed Wherever Used Aerial, Underground or Submarine. 


In a letter from the Inspector of the Boston Fire Underwriters’ Union, under date of 
March 29, 1886, he says: ‘‘A Thoroughly Keliable and Desirable Wire in Every Ke- 
spect.” 

The rubber used in insulating our wires and cables is specially chemically prepared, and is 
guaranteed to be waterproof, and will not deterioriate, oxidize or crack, and will remain flexible 
in extreme cold weather, and not affected by heat The insulation is protected from mechanical 
injury by one or more braids and the whole slicked with Clark’s Patent Compound, which is water, 
oil. acid and, to a very great extent, fire proof. Our insulation will prove durable whsen all other 
fail. Weare prepared to furnish Single Wires of all gaugesand diameter of insulation for Tele- 
graph, Telephone and Electric Light, from stock. Cables made to order. 


EASTERN ELECTRIC CABLE COMPANY, 


61 and 63 Hampshire Street, Boston, Mass, 
HENRY A. CLARK, General Manager. HERBERT H. EUSTIS, Electrician. 


NOVELTY ELECTRIC COMPANY 


PHILADELPHIA, 


MANUFACTURERS AND DEALERS IN EVERY DESCRIPTION OF 


ELECTRICAL SUPPLIES. 


Burglar Alarms, Annunciators, Electric 
Bells, Electric Watch Clocks 


and Registers. 
AGENTS FOR 


OKRONITE WIRES and CABLES. 




















We are now prepared to offer to the trade at very low price an exceptionally fine line of 2'¢ 
3 and 4 in. Box Bells (light and dark wood) of our cwn design and manufacture. 
Ask for Prices from us Before Placing Your Orders. 


STORE, FACTORY AND WAREROOM, 


FIFTH AND LOCUST STS., 


te PHILADELPHIA, PA. 


DAY’S [eaite INSULATED 


WIRES AND CABLES, 


For Telephone, Telegraph and Electric Light Use, 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsur- 
passed, as has been proven by years of experience. All rubber and 
gutta-percha compounds are very short lived when placed either in 
the air or under ground, and the supposed new insulating compounds 
now being presented to the public, are most of them old and dis- 
carded experimental products. The present high standard and uni- 
form quality of Kerite is the result of 30 years’ experience. 

The attention of Telephone Managers #5 especially asked to our 
Anti-Induction Zelephone cables, they being the most practicable 
and durable in the market. 

Telephone, Telegraph and Electric Light Wires, for 
either submarine or underground work, a specialty. Estimates 
for complete systems of underground wires and conduits will be 
furnished on application. 


AUSTIN G. DAY, SoLeE MANUFACTURER. 
CLARK 8B. HOTCHKISS, Gen. Agent, 

















18 CONDUCTOR 


aph En- 


George H, Pride, Electrician. Tel * 
Ok, 


gineer and Contractor. 9 Dey Street, New 


CONDENSERS. 


William Marshall, Mfr. Elec. Condensers. Staud 
ards a Specialty. Ro ms.2 end 4 University Building 
cor. Waverley and Univers'ty Places, N. Y. 


GHORTHAN D by mation pertnals 
tnd Br Settle We G. CHAFFEE, Oswogo, N. ¥. 

Telegraph and Electrical Supplies. 
Medica! Batteries, Inventors’ Medels, Experimental 
Work, anid fine brass castings. Send for catalogue. 


Cc, E. JONES & BHKO,, Cincinnati, 0, 
It is important to us that you mention this paper. 











(ron Base Nickel-Plated Bell, $1.00. 
New Disque Battery, large size. complete, 75 cents. 


Selling out below cost, lot of Porcelain Iusu- 
ators. Send 10 cents for mailage of samples. 


Electrical Apparatus at Rednced Prices, 


A. F. Fleis chmann’‘s Electric Works, 
1812 Market St., Philadelphia, Pa. 
2 Send Postage and Address for Circulars. 


THE * ELGIN” TELEPHONE 
For Private Lines and ‘* Exchange 
Line System.”’ 

} Copied by many, excelled by none. 

Made wholly of metal and nickei plated. 
For sale by E. 8. Greeley & Co., New 
York ; Boston Electric Co., Boston; 
Electrical Supply Co., Chicago. It be- 
ing the standerd for mechanical tele- 
phones. Address. with stamp for cir- 
cular, ** Elgin®? Telephone Co., 

Elgin, Kane Co., lllinois, t: S.A. 


STANDARD 
Electrical Test Instraments, 


Galvanometers, Resistance Coils, 
Condensers, Keys. Switches, &c, 
Bailey Combination Set, 
Pratt’s Speed Indicator, &o. 


Electric Mfg. Co., Troy, N. Y. 


OFFice. 311 River Sreee— 


Morrison's Practical Engineer. 


A concise treatise on Steam and General Ma 
chinery. Also Practical Tests on Electric Light 
ing. 172 pp. Second edition, r/ vised and 
improved. Mailed on receipt { $1.00. 

W. A. MORRISON, 

Box 373. LOWELL, MASS. 

Mention this paper. 


SEBASTIAN, MAY & CO,’S 
IMPROVED $60 


Screw Cutting Lathe. 


Designed especially for elec- 
tricans and others requiring a 
lathe for accurate work. 

Catalogue of Lathes, Drill 
Presses, Tools, etc., mailed on 
Ze application. 


LATHES ON TRIAL. 
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‘Most SPRINIGS INO! 


NEW YORK GARBON WORKS. 
HENRY MULLER, JR., Prop., 


MANUFACTURER OF 


CARBON 


PLATES 


FOR ELECTRICAL PURPOSES. 
No. 670 Tiudson St., .<ew York. 
Seud fur Price List. 


THE BEST 


DISTHKICT 


Telegraph Boxes 


WILL BE FOUND AT THE 


VIADUCT, 


BALTIMORE, MD. 





NEW 


TAPPING MACHINE, 
For Electrical Manufacturers 


This machine is self- 
reversing. (beck nuts 
on the end of the spindle 
govern the depth to be 
tavped. 

Ciutch operated by 
gears runnivg in oppo- 
site direction, 

Run by one belt, the 
cone pulley having two 
char ges of speed, 

Universel chuck hold- 
ing from 0 to Win. is a 
part of the machine. 

It can be used for drill- 
ine by attaching a lever 
to the foot block spindle; 
the cluteb held from re- 
versing by a set screw. 

——? attachment 
furvished whea desired, 


WOODWARD 
& ROCERS, 








Bor ELECTRICAL, 
196. Lexington, Kentucky. 


RAPH UABLE, 


16 DEY STREET, NEW YORK. 





HARTFORD, CONN, 
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THE ELEctTrRiIc Moto 


AND ITS APPLICATIONS: 


By 


THOMAS COMMERFORD MARTIN and JOSEPH WETZLER, 


Associate Editors of THE ELECTRICAL WORLD, Members of the American Institute of Electrical Engineers. 
§ 3-215 Large Quarto Pages; 200 Illustrations; Price, postage prepaid to any part of the world-H 3. 








This timely work is the first American book on Electric Motors, and the only book in 
any language dealing exclusively and fully with the modern electric motor in all its various 
practical applications. The book is a handsome quarto, the page being of the same size as 
Dredge’s large work on “ Electric Illumination,” and many of the cuts are full-page. 








WHAT IS SAID OF IT. 


‘Tt is indeed a pleasant surprise to find, among the great number of recent works 
upon electrical subjects, one containing so much real information as this book, and _in- 
formation, too, which is new and valuable. We have been thoroughly interested in 
reading the work, and have found it a ae pe and thoroughly practical treatise 
upon the general subject with which it deals, and especially upon the subject of electric 
railways. Notwithstanding the extent of the popular interest which has been developed 
1n this latter subject during the last three or four years, there is still a great dearth of 
popular knowledge relative thereto. That electricity may in some way be employed as 
the power for driving vehicles is generally recognized, but in what particular manner it 
can be applied is, in the minds of the general] public, very vague. A work such as this, 
therefore, giving in concise language and in terms not too technical, descriptions of the 
necessities, the experiments and the realizations of electric motors and electric railways 
will be cordially received and appreciated. 


**_A word of commendation must be added for the attractive appearance bestowed 
upon the volume by the publisher, and for the abundance and quality of the illustra- 
tions. ’—The Electrician and Electricul Engineer. 


“A timely work on a subject to which a daily increasing share of public attention 
is being drawn.”—Mechanical News, N. Y. 


“ The authors have done their work very creditably, while the profuse illustrations 
add very greatly to the interest and intelligibility of the text.”—Railway Age. 


‘A large and handsome volume containing many well executed illustrations. 
* * * Concludes with an excellent chapter on the latest American motors and motor 
systems,” —New York Sun. 


“I have read yo ur book with the greatest of satisfaction. Your labor in revising 
and arranging has saved to the electrician and all interested an immense amount of val- 
uable time.”—Letter from Mr. G. W. Mansfield, of the Daft Company. 


** Describing, from the inventor’s standpoint in each case, different electrical inven- 
tious which are competing with each other for public faver, it is not strange that it con- 
tains neither a comparative discussion of these inventions nor a judicial presentation of 
their merits. * * * It will interest both the general reader and those who are pro- 
fessionally or otherwise especially concerned with the subject.”—New York Nation. ‘ 


“* Just at the opportune moment comes from the press a comprehensive work. * 
. © It is well printed, finely illustrated and as comprehensive as the youthful state 
of the subject admits. * bd ® So far as private research could go, Messrs. 
Martin and Wetzler have gone, and the result is creditable to them.”— Robert Luce, A. M., 
in Boston Globe. 


‘I find it a very satisfactory hand-book of the electric motor, wherein the histori- 
cal interest of the past is linked in @ seqwential manner with the best standard practice 
of the present, by an intelligent logical exposition of the most acceptable theoretical 
knowledge that could be gleaned from the leading authorities. The book will fill a void 
in the literature of the electric motor, just as Dredge’s * Electric Illumination’ tilled a 
void in that of electric lighting ; it nay even play a moreimportant part. * * The 
novice will find it interesting, the student clear, the electrician useful.”—Letter from 
Mr. C. O. Mailloux. 


‘The rapidly increasing number of electricians and others interested in the subject 
of electricity will be gratified to see this valuable addition to the literature on the sub- 
ject of electric motors. Besides containing a large amount of useful classified data 
which will be greatly appreciated by all those engaged in this branch of electrical engi- 
neering, the book also includes much that is of general interest. It is illustrated 
throughout with an exceptionally large amount of well selected and well-executed 
illustrations, both of general views and of detailed parts, which aid materially in follow- 
ing the descriptions, It is apparently quite up to date, and as a compilation it is one 
such as only the editors of an enterprising journal can make,”—Carl Hering, in The Elec- 
trical World. 


“* An interesting and comprehensive volume. It is a compendium of knowledge 
upon electrical motors that every one who is making a study of this branch of science 
should read and consult, since it gives the progress and present condition of this phase of 
modern enterprise in all of its details. It is the most complete and interesting work of 
the kind yet published.”—Boston Traveller. 

“The changes, slow for many years, but almost too rapid for following now, are 
traced with a clearness and a care which commend themselves not only to the expert, 
but to the layman. e * This handsome volume ° bd * fully and 
handsomely illustrated.”— Boston Commercial Bulletin. 

“The authors have aimed to bring the results of their studies before the public in a 
ty form, freed from unnecessary technicalties. In this they have been success- 

ul.”— Chicago Industrial World. 

“This book 
chanical power. 

‘** Roth timely and profitable. 


presents valuable information on the subject of electricity as a me- 


—Chicago Evening Journal. 
i” 


A 


Will bring the reader squarely abreast 


with the best and latest scientific thought on the subject. The cuts and illustrations are 
excellent.”—Chicago Inter-Ocean. 

‘‘ This interesting volume * illustrated by finely-executed plates of the 
motors themselves and their different parts, and of the cars, etc., to which they are ap- 
plied.”—Chicago Times. 

‘* Coming just at this time, this book will be found of great interest to the general 
reader as well as the electrical engineer. The non-professional reader will find little that 
he cannot understand, as it treats of the practical problems .in the conversion of elec- 
trical energy into mechanical power.”—American Engineer. 

‘Its contents are easily assimilated by the general reader, and it is scientific with- 
out being too technical. As the harbinger of a new motive power it will prove a welcome 
addition to any scientific library, and invaluable to the practical man who desires to 
keep pace witb the latest discoveries of the age.”—Kingston (N. Y.) Freeman. 

‘Martin and Wetzler’s work upon ‘The Electric Motor’ is a quarto volume, very 
fully illustrated, and is sure to command a large amount of attention, No Gepartment 
of electricity has received so earnest an amount of brain: work in its development as 
this, and the results already attained are laid down with precision and detail. It maybe 
true that the electro-motor is still in an experimental stage ; nevertheless, this work pre- 
sents abundant evidence that the electric transmission of energy is progressing toward a 
permanent place in the domain of artsand science. This work, in connection with the 
recent one also of ‘‘ Kapp on Transmission of Electrical Energy,” forms a somewhat 
complete history and treatise on the subject, and should be studied together by all those 
who desire. either in theory or practice, to avail themselves of a knowledge of the prin- 
ciples brought thoroughly down to the present day in these two volumes.”—Van Nos. 
trand’s Monthly Record of Scientific Literature. 


‘*A most interesting, comprehensive and instructive work. Covers 
the entire ground of its subject, and, it may be added, in a masterly manner.— Boston 
Herald. 

‘‘ The story of the origin, the rise and progress of the electric motor is well told in 
the book before us. P A valuable, and, no doubt, a trustworthy record of facts, 
anc, if placed together with Mr. Gisbert Kapp’s theoretical work on The Electrical 
Transmission of. Energy, we should possess very nearly all that can for the present be 
said upon the subject. This book will long hold a place as an historical memoir 
of the motor’s earlier development.”—The Electrician, London. 

‘* Taken as a whole, the book is unquestionably interesting.”—Stevens Indicator. 


‘* The rapid development of electrical engineering, and its constantly increasing im- 
portance as a branch of applied science, have made contributions to the literature of the 
subject welcome sources of information. Particularly is this true in the matter of elec- 
tric motors. For the propulsion of vebicles and the driving of machinery in general 
electricity has for years past attracted attention. and more recently has attained a de- 
gree of prominence not only remarkable and interesting, but suggestive of porsible re- 
sults in the near future. The work of Messrs. Martin and Wetzler, in putting on record 
what has been accomplished in this line up to the present time, therefore needs no 
special recommendation.”—The Metal Worker. 


‘** A fine bit of good work, in matter and in manner of bookmaking.”—Letter from 
Prof. R. H. Thurston, Cornell University. 

** Cannot fail to give one a fair idea of what has been done in that branch of electri- 
cal engineering to which it is specially devoted.”—Jron Age. 


* 


* * 


* In a word, it comprises all the information that has yet seen the light of publicity 
regarding the application of electricity to run passenger cars, etc., and it is a book that 
should be closely studied by all interested in electric railways—practieally, historically 
or simply for amusement—if they would keep abreast of the times.”—Street Railway 
Gazette. 


** Claims to be the first book of the kind published in this country. . It pre- 
dicts a practical career hereafter for this kind of motor, in street cars and for driving 
machinery.”—Brooklyn Eagle. 

‘* At a period when the transportation problem is engaging a large portion of the 
public attention, there is timeliness in the issue of this work upon the use of electricity 
for transportation purposes. The text is generously illustrated.”—New York 
Commercial Advertiser. 


‘* The appearance of this handsome volume, giving the latest information on this 
topic, is thoroughly timely. It constitutes, though somewhat popular in style, a wel- 
come addition to the library of the electrica] engineer. The matter has been 
carefully edited and arranged, It is by no means a scissors-and-paste affair ; but a well- 
considered treatise, abundantly illustrated with drawings of motors and of their various 
applications. It treats the subject both historically and systematically. . . The 
book is creditable alike to authors and publisher.’‘—Prof. Silvanus B Thompson, 





Nature, London. 














NO EFFORT HAS BEEN SPARED TO MAKE THE BOOK COMPLETE DOWN TO DATE. o 
Rewit by P. 0. order, draft, registered letter or express at our risk. Postal notes are at the risk of the remitter. Address 


Ww. 


J. 


JOHNSTON, PUBLISHER, 
(68-177. ROTTER .BUILDING, NEW YORK. 





